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PROBLEM TO BE SOLVED: To obtain a semiconductor 
device and a method for manufacturing the same, for 
improving separating characteristics and a withstand 
voltage by suppressing a board floating effect, in a 
device having a separately insulating film of a PTI 
structure. 

SOLUTION: A silicon nitride film is formed between 
interlayer insulating films, covering an upper surface of 
an element formed on a surface of a semiconductor 
layer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by providing the following. Semiconductor 
substrate. The embedded insulator layer arranged on [ of this semiconductor substrate / whole ] 
the main front face. The separation insulator layer which was equipped with the SOI substrate 
which consists of a semiconductor layer of the 1st conductivity type arranged on the front face 
of this embedded insulator layer, was arranged between the 1st active region and the 2nd active 
region which were arranged in the main front face of the aforementioned semiconductor layer, 
left the aforementioned semiconductor layer between the aforementioned embedded insulator 
layers, and was formed in the aforementioned half conductor-layer main front face. The 1st 
source field and drain field of the 2nd conductivity type which were formed in the half- 
conductor-layer main front face of the 1st active region of the above by separating a 
predetermined distance, The 1st gate electrode formed by intervening in the 1st gate insulator 
layer on the main front face of the aforementioned semiconductor layer so that it might counter 
with the field inserted into the source field and drain field of the above 1st, It is formed in the 
half-conductor-layer main front face of the 2nd active region of the above, and the 
aforementioned semiconductor layer under the aforementioned separation insulator layer is 
minded. The 1st impurity range of the 1st conductivity type electrically connected to the field 
inserted into the source field and drain field of the above 1st, The 1st layer insulation film 
formed on the above 1st, the semiconductor layer of the 2nd active region, and the 
aforementioned separation insulator layer front face, The silicon nitride formed on the layer 
insulation film of the above 1st, and the 2nd layer insulation film formed on the aforementioned 
silicon nitride front face, Wiring which connects with the source field of the above 1st a drain 
field, and the 1st impurity range through the contact hole formed in the above 1st the 2nd layer 
insulation film, and the aforementioned silicon nitride, respectively. 

[Claim 2] It has the following, and the aforementioned separation insulator layer leaves the 
aforementioned semiconductor layer between embedded insulator layers, and is formed in the 
aforementioned half conductor-layer main front face, the 1st layer insulation film, a silicon 
nitride, and the 2nd layer insulation film It is prolonged and formed even on the above 3rd and 
the semiconductor layer front face of the 4th active region. The semiconductor device according 
to claim 1 characterized by having further the wiring which connects with the source field, the 
drain field, and the 3rd impurity range of the above of the above 2nd through the contact hole 
formed in the above 1st, the 2nd layer insulation film, and the aforementioned silicon nitride, 
respectively. The 3rd active region arranged in the main front face of a semiconductor layer. The 
4th active region arranged in the aforementioned half conductor-layer main front face through 
the separation insulator layer between the 3rd active region of the above, and the 1st active 
region. The 2nd impurity range of the 2nd conductivity type formed in the half-conductor-layer 
main front face of the 4th active region of the above. The 2nd source field and drain field of the 
1st conductivity type which were formed in the impurity-range main front face of the above 2nd 
by separating a predetermined distance, The 2nd gate electrode formed by intervening in the 2nd 
gate insulator layer on the main front face of the aforementioned semiconductor layer so that it 
might counter with the field inserted into the source field and drain field of the above 2nd, The 



3rd impurity range of, the 2nd conductivity type electrically connected to the field which is 
formed in the half-conductor-layer main front face of the 3rd active region of the above, and is 
inserted into the source field and drain field of the above 2nd through the aforementioned 
semiconductor layer under the aforementioned separation insulator layer. 
[Claim 3] The semiconductor device according to claim 1 characterized by providing the 
following. The 3rd active region arranged in the main front face of a semiconductor layer. The 
4th active region arranged in the aforementioned half conductor-layer main front face through 
the separation insulator layer between the 3rd active region of the above, and the 1st active 
region. The 2nd impurity range of the 2nd conductivity type formed in the hal^conductor-layer 
main front face of the 4th active region of the above. The 2nd source field and drain field of the 
1st conductivity type which were formed in the impurity-range main front face of the above 2nd 
by separating a predetermined distance, The 2nd gate electrode formed by intervening in the 2nd 
gate insulator layer on the main front face of the aforementioned semiconductor layer so that it 
might counter with the field inserted into the source field and drain field of the above 2nd, It is 
formed in the half-conductor-layer main front face of the 3rd active region of the above, and the 
aforementioned semiconductor layer under the aforementioned separation insulator layer is 
minded. The field inserted into the source field and drain field of the above 2nd is further 
equipped with the 3rd impurity range of the 2nd conductivity type connected electrically. The 
separation insulator layer arranged between the 1st active region and the 4th active region It 
reaches to an embedded insulator layer, the 1st layer insulation film, a silicon nitride, and the 2nd 
layer insulation film It is prolonged and formed even on the above 3rd and the semiconductor 
layer front face of the 4th active region. Wiring which connects with the source field, the drain 
field, and the 3rd impurity range of the above of the above 2nd through the contact hole formed 
in the above 1st, the 2nd layer insulation film, and the aforementioned silicon nitride, 
respectively. 

[Claim 4] A semiconductor device given in any 1 term of the claim 1 characterized by wiring 
linked to a source field and a drain field extending on the separation insulator layer front face 
which adjoins the aforementioned source field and a drain field, respectively, or a claim 3. 
[Claim 5] The semiconductor device according to claim 4 characterized by having the 
aforementioned source field and drain field which adjoin the source field and drain field linked to 
the wiring which extends on a separation insulator layer front face, are formed in the 
semiconductor layer under the aforementioned separation insulator layer, and adjoin, and the 
impurity range which has the impurity of the same conductivity type, respectively. 
[Claim 6] A semiconductor device given in any 1 term of the claim 1 characterized by forming 
the silicon nitride in the whole surface, or a claim 5. 

[Claim 7] A semiconductor device given in any 1 term of the claim 1 characterized by having 
further the metal silicide layer formed in the front face of a source field and a drain field, or a 
claim 6. 

[Claim 8] The manufacture method of a semiconductor device characterized by providing the 
following. The process which forms the separation insulator layer by which the 1st and 2nd 
active regions arranged in the aforementioned half conductor-layer main front face of the SOI 
substrate which has the semiconductor layer of the 1st conductivity type formed through the 
embedded oxide film on the semiconductor substrate front face are surrounded, and a part of 
aforementioned semiconductor layer remains in the bottom of it. The process which forms the 
1st impurity range of the 1st conductivity type in the half-conductbr-layer main front face of the 
2nd active region of the above. The process which forms the 1st gate electrode through a gate 
insulator layer on the half-conductor-layer main front face of the 1st active region of the above. 
The process which forms the 1st source field and drain field of the 2nd conductivity type which 
separated a predetermined distance in the gate electrode of the above 1st of the semiconductor 
layer of the 1st active region of the above, and the main front face which faced across the field 
which counters, The process which forms the 1st layer insulation film on the above 1st, the 
semiconductor layer of the 2nd active region, and the aforementioned separation insulator layer 
front face, The process which forms a silicon nitride on the layer insulation film of the above 1st 
and the process which forms the 2nd layer insulation film on the aforementioned silicon nitride 



front face, The process which forms in the above 1st, the 2nd layer insulation film, and the 
aforementioned silicon nitride the contact hole which reaches at the source field of the above 
1st, a drain field, and the 1st impurity range, respectively, The process which forms the wiring 
which connects with the source field of the above 1st, a drain field, and the 1st impurity range 
through the aforementioned contact hole, respectively. 

[Claim 9] The manufacture method of a semiconductor device according to claim 8 characterized 
by providing the following. After the process which a separation insulator layer encloses the 4th 
active region further adjoined and arranged in the 3rd active region which adjoined the 1st active 
region and was arranged in the main front face of a semiconductor layer, and this 3rd active 
region, is formed, and forms the aforementioned separation insulator layer The process which is 
equipped with the process which forms the 2nd impurity range of the 2nd conductivity type in 
the 4th active region, and forms the 3rd impurity range of the 2nd conductivity type in the half- 
conductor-layer main front face of the 3rd active region of the above before forming the 1st 
impurity range. The process which forms the 2nd gate electrode through a gate insulator layer on 
the aforementioned 2nd impurity-range main front face. It has further the process which forms 
the 2nd source field and drain field of the 1st conductivity type which separated a predetermined 
distance in the gate electrode of the above 2nd of the 2nd impurity range of the above, and the 
main front face which faced across the field which counters. The 1st layer insulation film, a 
silicon nitride, and the 2nd layer insulation film The process which is prolonged and formed even 
on the above 3rd and the semiconductor layer front face of the 4th active region, and forms the 
contact hole which reaches the above 1st, the 2nd layer insulation film, and the aforementioned 
silicon nitride at the source field, the drain field, and the 3rd impurity range of the above of the 
above 2nd, respectively. The process which forms the wiring which connects with the source 
field, the drain field, and the 3rd impurity range of the above of the above 2nd through the 
aforementioned contact hole, respectively. 

[Claim 10] The process which forms a contact hole is the manufacture method of a 
semiconductor device given in any 1 term of the claim 8 characterized by having the process 
which **********s the 2nd layer insulation film, and the process which forms the 1st layer 
insulation film, or a claim 9. 

[Claim 11] The contact hole which arrives at a source field and a drain field is a semiconductor 
device given in any 1 term of the claim 8 characterized by being prolonged and formed on the 
separation insulator layer front face which adjoins the aforementioned source field and a drain 
field, respectively, or a claim 10. 

[Claim 12] It is the manufacture method of a semiconductor device given in any 1 term of the 
claim 10 to which it ********** s with the matter with a selection ratio high [ the 2nd layer 
insulation film ] with a silicon nitride, and the 1st layer insulation film is characterized by a 
selection ratio with a silicon nitride **********ing with the low matter, or a claim 11. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the 
semiconductor device which has the separation insulator layer (Following PTI (Partial Trench 
Isolation) is called) which does not reach to an embedded oxide film, and its manufacture method 
about the semiconductor device and its manufacture method of SOI (Silicon On Insulator) 
structure. 
[0002] 

[Description of the Prior Art] The semiconductor device which has the SOI (Silicon On Insulator) 
structure which consists of a semiconductor substrate, an embedded oxide film, and a 
semiconductor layer Since the active region is enclosed by the isolation (Following FTI (Full 
Trench Isolation) is called) which reaches to an embedded oxide film and this embedded oxide 
film, It is a low power, while a junction capacitance is small compared with the semiconductor 
device with which the direct transistor was formed in the semiconductor substrate front face 
and high-speed operation is possible, since there is no fear of a latch rise taking place and it is 
formed in the thin semiconductor layer, even if it forms a CMOS transistor. For this reason, 
especially recently, the application to LSI for pocket devices etc. is expected. 
[0003] It differs from the transistor formed in the semiconductor substrate itself, however, the 
semiconductor device of the conventional SOI structure Since the semiconductor layer is 
electrically separated from the semiconductor substrate by the embedded oxide film, the carrier 
(nMOS — a hole — ) generated according to an ionization by collision phenomenon in an active 
region In pMOS, an electron collects in the semiconductor layer of the lower part of a channel 
formation field, and since a kink occurs by this, pressure-proofing of operation does not 
deteriorate and the potential of a channel field is not stabilized, there are various troubles 
produced according to the substrate suspension effects, like the frequency dependence of a 
time delay comes out In order to solve this problem, the method of fixing the potential of a 
channel formation field is effective. The semiconductor device with which the potential of a 
channel formation field was fixed is indicated in this way by JP,58-124,243,A. 
[0004] In recent years, since potential of a channel formation field is not further fixed for every 
transistor, but the potential of the channel formation field of two or more transistors of the same 
conductivity type is fixed collectively, PTI separates, detailed-ization is attained and this 
structure is indicated by IEEE International SOI Conference, Oct 1999 p1 31— 132, etc. 
[0005] the cross section showing the semiconductor device of the former [ drawing 22 ] — it is 
— drawing — setting — 101 — a semiconductor substrate and 102 — an embedded oxide film 
and 103 — a p type semiconductor layer and 104 — a separation oxide film and 105 — a gate 
insulator layer and 106 — for a sidewall insulator layer and 1010, as for a layer insulation film 
and 1012, wiring and 1011 are [ a gate electrode, and 107 and 108 / n type source drain field and 
109 / p type impurity range and 1013 ] contact holes In PTI, as shown in drawing, the separation 
oxide fi|m 104 between two adjoining transistors does not reach the embedded oxide film 102, 
but is in the state where the channel formation field of two transistors was connected, and to 
two or more transistors of the same conductivity type, the wiring 1110 for fixing the potential of 



a channel formation field connects with p type impurity range 1012, and is formed, and it requires 
it This p type impurity range 1012 is formed into low resistance including the high-concentration 
impurity rather than the p type semiconductor layer 103. 

[0006] Moreover, wiring 1010 is run aground and formed on the front face of the separation oxide 
film 104 with detailed-izing (borderless contact structure is called hereafter), and improvement in 
element density is aimed at Drawing 23 is the cross section showing the conventional 
semiconductor device. With reference to drawing, the wiring 1010 linked to the source drain 
fields 107 and 108 is^ formed in the form where it runs aground on separation oxide-film 104 front 
face, respectively. 
[0007] 

[Problem(s) to be Solved by the Invention] However, by making a separation insulator layer into 
PTI structure, also in the semiconductor device which fixed the potential of a channel formation 
field, since the semiconductor layer under PTI was thin (-50nm), there was a trouble of 
producing the substrate suspension effect It is for resistance between this wiring and transistor 
to become high, and to affect transistor characteristics as it will separate from the wiring which 
is fixing the potential of a channel formation field, if this has a thin semiconductor layer under 
PTI. Moreover, there was a trouble that variation arose in resistance of the channel formation 
field of each transistor, and variation arose also in an element property according to the distance 
from the wiring which fixes the potential of a channel formation field. 

[0008] Moreover, since the layer insulation film 1011 which consists of a separation oxide film 
104, a TEOS oxide film (tetraethyl orthosilicate), etc. was a homogeneous film when it is going to 
raise element density using borderless contact structure, when forming a contact hole 1013 in 
the layer insulation film 1011, the separation oxide film 104 also had the trouble of 
**********ing. Drawing 24 is the cross section showing the conventional semiconductor device. 
If the separation oxide film 104 ********** s as shown in this drawing, the distance of the p type 
semiconductor layer 103 under the separation oxide film 104, the pn junction formed of the 
source drain fields 107 or 108, and wiring 1010 will become short, and will cause the increase in a 
junction leakage current 

[0009] this invention was made in order to solve the above-mentioned technical problem, it 
suppresses the substrate suspension effect in the semiconductor device equipped with the 
separation insulator layer of the PTI structure which can bundle up the voltage of the channel 
formation field of two or more transistors, and can be fixed, and aims at acquiring the 
semiconductor device which improved, and its manufacture method. Moreover, a junction leakage 
current is suppressed also in the semiconductor device of borderless structure, and it aims at 
acquiring detailed-izing, the low-power-ized semiconductor device, and its manufacture method. 
[0010] 

[Means for Solving the Problem] The embedded insulator layer by which the semiconductor 
device concerning this invention was arranged on [ of a semiconductor substrate and this 
semiconductor substrate / whole ] the main front face, It has the SOI substrate which consists 
of a semiconductor layer of the 1st conductivity type arranged on the front face of this 
embedded insulator layer. The separation insulator layer which was arranged between the 1st 
active region and the 2nd active region which were arranged in the main front face of a 
semiconductor layer, left the semiconductor layer between embedded insulator layers, and was 
formed in the half-conductor-layer main front face, The 1st source field and drain field of the 
2nd conductivity type which were formed in the half^conductor-layer main front face of the 1st 
active region by separating a predetermined distance, The 1st gate electrode formed by 
intervening in the 1st gate insulator layer on the main front face of a semiconductor layer so 
that it might counter with the field inserted into the 1st source field and drain field, It is formed 
in the half-conductor-layer main front face of the 2nd active region, and the semiconductor 
layer under a separation insulator layer is minded. The 1st impurity range of the 1st conductivity 
type electrically connected to the field inserted into the 1st source field and drain field, The 1st 
layer insulation film formed on the semiconductor layer of the 1st and 2nd active regions, and 
the separation insulator layer front face, The silicon nitride formed on the 1st layer insulation 
film, and the 2nd layer insulation film formed on the silicon nitride front face, It has the wiring 



which connects with the 1st source field, a drain field, and the 1st impurity range through the 
contact hole formed in the 1st and 2nd layer insulation films and silicon nitrides, respectively. ' 
Since it has the silicon nitride formed through the layer insulation film on the element front face, 
By the stress of this silicon nitride, the defect which becomes a semiconductor layer under a 
separation insulator layer with a lifetime killer occurs, and the life of a carrier (nMOS if it 
becomes an electron hole, pMOS if it becomes electron) can be shortened. 
[0011] Moreover, a separation insulator layer is minded between the 3rd active region arranged 
in the main front face of a semiconductor layer, and the 3rd active region and the 1st active 
region. The 4th active region arranged in the half-conductor-layer main front face, and the 2nd 
impurity range of the 2nd conductivity type formed in the half-conductoHayer main front face 
of the 4th active region, The 2nd source field and drain field of the 1st conductivity type which 
were formed in the 2nd impurity-range main front face by separating a predetermined distance, 
The 2nd gate electrode formed by intervening in the 2nd gate insulator layer on the main front 
face of a semiconductor layer so that it might counter with the field inserted into the 2nd source 
field and drain field, It is formed in the half-conductor-layer main front face of the 3rd active 
region, and the semiconductor layer under a separation insulator layer is minded. The field 
inserted into the 2nd source field and drain field is equipped with the 3rd impurity range of the 
2nd conductivity type connected electrically, a separation insulator layer It leaves a 
semiconductor layer between embedded insulator layers, and is formed in a half-conductor-layer 
main front face, the 1st layer insulation film, a silicon nitride, and the 2nd layer insulation film It 
is prolonged and formed even on the semiconductor layer front face of the 3rd and 4th active 
regions. It is what is characterized by having further the wiring which connects with the 2nd 
source field, a drain field, and the 3rd impurity range through the contact hole formed in the 1st 
and 2nd layer insulation films and silicon nitrides, respectively. According to the defect generated 
in the semiconductor layer under a separation insulator layer, pressure-proofing between the 
adjoining pMOS transistors and nMOS transistors improves. 

[0012] Moreover, a separation insulator layer is minded between the 3rd active region arranged 
in the main front face of a semiconductor layer, and the 3rd active region and the 1st active 
region. The 4th active region arranged in the half-conductor-layer main front face, and the 2nd 
impurity range of the 2nd conductivity type formed in the half-conductoHayer main front face 
of the 4th active region, The 2nd source field and drain field of the 1st conductivity type which 
were formed in the 2nd impurity-range main front face by separating a predetermined distance, 
The 2nd gate electrode formed by intervening in the 2nd gate insulator layer on the main front 
face of a semiconductor layer so that it might counter with the field inserted into the 2nd source 
field and drain field, It is formed in the half-conductor-layer main front face of the 3rd active 
region, and the semiconductor layer under a separation insulator layer is minded. The field 
inserted into the 2nd source field and drain field is further equipped with the 3rd impurity range 
of the 2nd conductivity type connected electrically. The separation insulator layer arranged 
between the 1st active region and the 4th active region It reaches to an embedded insulator 
layer, the 1 st layer insulation film, a silicon nitride, and the 2nd layer insulation film It is 
prolonged and formed even on the semiconductor layer front face of the 3rd and 4th active 
regions. It is what is characterized by having the wiring which connects with the 2nd source field, 
a drain field, and the 3rd impurity range through the contact hole formed in the 1st and 2nd layer 
insulation films and silicon nitrides, respectively. Pressure-proofing between the adjoining pMOS 
transistor and a nMOS transistor improves. 

[0013] Moreover, it is characterized by wiring linked to a source field and a drain field extending 
on the separation insulator layer front face which adjoins a source field and a drain field, 
respectively, and in case the contact hole which arrives at a source field and a drain field by the 
silicon nitride is formed, **********ing [ of a separation insulator layer ] is suppressed and it 
can fully maintain the distance of the pn junction which consists of a semiconductor layer and a 
source drain field, and wiring. 

[0014] Furthermore, the source field and drain field linked to the wiring which extends on a 
separation insulator layer front face are adjoined. It is what is characterized by having the source 
field and drain field which are formed in the semiconductor layer under a separation insulator 



layer, and adjoin, and the impurity range which has the impurity of the same conductivity type, 
respectively. Since each source drain field is adjoined and the impurity range of the same 
conductivity type as a source drain field is formed even if the separation insulator layer exposed 
in the case of contact hole formation may ********** The distance of wiring and the 
semiconductor layer under a separation insulator layer can fully be maintained, and a possibility 
of generating the junction leakage current in this portion disappears. 

[0015] Moreover, it is characterized by forming the silicon nitride in the whole surface, and the 
invasion of the hydrogen to a gate insulator layer and an embedded oxide film is prevented by 
the silicon nitride. 

[0016] Moreover, it is characterized by having further the metal silicide layer formed in the front 
face of a source field and a drain field, and since it works as an etching stop at the time of this 
metal silicide layer **********ing the 1st layer insulation film, an etching margin increases. 
[0017] Moreover, the SOI substrate which has the semiconductor layer of the 1st conductivity 
type formed through the embedded oxide film on the semiconductor substrate front face, The 
process which forms the separation insulator layer by which the 1st and 2nd active regions 
arranged in the half-conductoHayer main front face are surrounded, and a part of 
semiconductor layer remains in the bottom of it, The process which forms the 1st impurity range 
of the 1st conductivity type in the half-conductor-layer main front face of the 2nd active region, 
The process which forms the 1st gate electrode through a gate insulator layer on the half- 
conductor-layer main front face of the 1st active region, The process which forms the 1st 
source field and drain field of the 2nd conductivity type which separated a predetermined 
distance in the 1st gate electrode of the semiconductor layer of the 1st active region, and the 
main front face which faced across the field which counters, The process which forms the 1st 
layer insulation fiim on the semiconductor layer of the 1st and 2nd active regions, and a 
separation insulator layer front face. The process which forms a silicon nitride on the 1st layer 
insulation film, and the process which forms the 2nd layer insulation film on a silicon nitride front 
face, The process which forms in the 1st and 2nd layer insulation films and silicon nitrides the 
contact hole which reaches at the 1st source field, a drain field, and the 1st impurity range, 
respectively, It has the process which forms the wiring which connects with the 1st source field, 
a drain field, and the 1st impurity range through a contact hole, respectively, by the stress of a 
silicon nitride The defect which becomes a semiconductor layer under a separation insulator 
layer with a lifetime killer occurs, and the life of a carrier (nMOS if it becomes an electron hole, 
pMOS if it becomes electron) can be shortened. 

[0018] In addition, a separation insulator layer encloses the 4th active region further adjoined 
and arranged in the 3rd active region which adjoined the 1st active region and was arranged in 
the main front face of a semiconductor layer, and this 3rd active region, and is formed. After the 
process which forms a separation insulator layer, before forming the 1 st impurity range The 
process which is equipped with the process which forms the 2nd impurity range of the 2nd 
conductivity type in the 4th active region, and forms the 3rd impurity range of the 2nd 
conductivity type in the half-conductor-layer main front face of the 3rd active region, The 
process which forms the 2nd gate electrode through a gate insulator layer on the 2nd impurity- 
range main front face, It has further the process which forms the 2nd source field and drain field 
of the 1st conductivity type which separated a predetermined distance in the 2nd gate electrode 
of the 2nd impurity range, and the main front face which faced across the field which counters. 
The 1st layer insulation film, a silicon nitride, and the 2nd layer insulation film It is prolonged and 
formed even on the semiconductor layer front face of the 3rd and 4th active regions. The 
process which forms in the 1st and 2nd layer insulation films and silicon nitrides the contact hole 
which reaches at the 2nd source field, a drain field, and the 3rd impurity range, respectively, It is 
what is characterized by having the process which forms the wiring which connects with the 2nd 
source field, a drain field, and the 3rd impurity range through a contact hole, respectively. The 
semiconductor device whose latch rise resistance whose pressure-proofing between the pMOS 
transistors and nMOS transistors with which a defect occurs and adjoins the semiconductor 
layer under a separation insulator layer improved, and improved can be obtained. 
[0019] Moreover, the process which forms a contact hole can be characterized by having the 



process which **********s the 2nd layer insulation film, and the process which forms the 1st 
layer insulation film, and can suppress the over etching of a semiconductor layer by control of 
the etching conditions of the 1 st layer insulation film. 

[0020] Furthermore, the contact hole which arrives at a source field and a drain field It is what is 
characterized by being prolonged and formed on the separation insulator layer front face which 
adjoins a source field and a drain field, respectiv ly. Since it carri s out using a silicon nitride by 
dividing etching of the 1st layer insulation film and the 2nd layer insulation film and the contact 
hole is formed, While being able to obtain a semiconductor device without a possibility of the 
over etching of a semiconductor layer being suppressed and generating a junction leakage 
current by control of the etching conditions of the 1st layer insulation film The pn junction which 
*****#**5M:j n g [ of a separation insulator layer ] is suppressed and it becomes from a 
semiconductor layer and a source drain field in case the contact hole which arrives at a source 
drain field is formed, Distance with wiring can fully be maintained and improvement in the - 
element density of a semiconductor device and improvement in reliability can be aimed at 
[0021] Furthermore, it **********s with the matter with a selection ratio high [ the 2nd layer 
insulation film ] with a silicon nitride, and since a selection ratio with a silicon nitride is 
characterized by **********ing with the low matter and is etching the 1st layer insulation film 
and the 2nd layer insulation film using a selection ratio with a silicon nitride, the 1st layer 
insulation film can form a contact hole with a sufficient controllability. 
[0022] 

[Embodiments of the Invention] Gestalt 1. drawing 1 of operation is the cross section of the 
semiconductor device concerning the gestalt 1 of implementation of this invention, and is set to 
drawing 1 .In 1, a semiconductor substrate and 2 a semiconductor layer and 4 for an embedded 
oxide film and 3 A separation insulator layer, 5 a gate electrode, and 7, 71, 8 and 81 for a gate 
insulator layer and 6 A source drain field, 72 and 82 — for wiring and 1 1, as for p type impurity 
range and 13, a layer insulation film and 12 are [ a sidewall insulator layer, and 10 and 1 10 / a 
pocket pouring field and 9 / a contact hole and 14 ] silicon nitrides Moreover, drawing 2 is the 
plan of the semicoriductor device concerning the gestalt 1 of implementation of this invention, 
and drawing 1 is a cross section in the A-A cross section shown in drawing 2 . In this drawing, 
since it is easy, the layer insulation films 11 and 111, the silicon nitride 14, wiring 10, the sidewall 
insulator layer 9, the source drain fields 71 and 81, and the pocket pouring fields 72 and 82 are 
omitted. 

[0023] Although that in which the semiconductor layer 3 was formed through the embedded 
oxide film 2 all over the semiconductor substrate 1 front^ace top is called SOI substrate with 
reference to drawing 1 and the formation method has various things, such as a lamination 
method and the SIMOX method, it may be formed by which method. And the thickness of the 
embedded oxide film 2 is 100nm - about 500nm, and, as for the semiconductor layer 3, thickness 
contains p type impurities, such as boron, about three 1x1015 to 1x1016-/cm by about 30- 
400nm. 

[0024] And the active region in which the transistor was formed is enclosed by p type impurity 
range 12 formed in the semiconductor layer 3, and the fractional separation field which consists 
of separation insulator layers 4 (PTI), such as a silicon oxide, it dissociates mutually, and the 
minimum separation width of face is about 200nm. Moreover, about by 1/2 to 1/3 of the 
thickness of the semiconductor layer 3, the thickness of the separation insulator layer 4 is set 
up so that the thickness of the semiconductor layer 3 under the separation insulator layer 4 may 
be set to about 1 0-200nm. 

[0025] And although it is desirable on micro processing that it is the same as that of the front 
face of the semiconductor layer 3 as for the upper surface of the separation insulator layer 4, if 
it is fully going to leave the thickness of the semiconductor layer 3 under the separation 
insulator layer 4 when the semiconductor layer 3 is thin, since it will become difficult to take 
thickness required for isolation, the direction of an isolation performance which formed the upper 
surface of the separation insulator layer 4 more highly than semiconductor layer 3 front face 
improves. Moreover, between the semiconductor layer 3 and the separation insulator layer 4, the 
about 5-30nm silicon oxide is formed if needed (not shown). Here, although the silicon oxide is 



used as a separation insulator layer 4, other insulator layers, such as a silicon nitride, a silicon 
acid nitride, a silicon oxide containing the fluorine, or a porous-like silicon oxide, are sufficient 
[0026] The source drain fields 7, 8, 71, and 81, the pocket pouring fields 72 and 82, and p type 
impurity range 12 inject an impurity into the p type semiconductor layer 3, and are formed, and p 
type impurity range 12 contains boron etc. about three 1x1017 to 1x1018-/cm. Moreover, the 
pocket pouring fields 72 and 82 are included B, BF2, or about three 1x1017 to 1x1019-/cm of In 
(s). These pocket pouring fields 72 and 82 are for suppressing a short channel effect, and if a 
gate insulator layer, the junction depth of a source drain field, etc. are adjusted and optimized, 
they may serve as formation needlessness. Moreover, to the embedded oxide film 2, the source 
drain fields 7 and 8 reach, and are formed, including which arsenic n type impurity about three 
1x1019 to 1x1 021 -/cm, and the source drain fields 71 and 81 have LDD (Lightly Doped Drain) 
structure with the source drain fields 7 and 8, including n type impurities, such as Lynn, about 
three 1x1018 to 1x1020-/cm. However, LDD structure is formed if needed. Moreover, the source 
drain fields 7 and 8 may not reach to the embedded oxide film 2. 

[0027] As a gate insulator layer 5, there are Si02, SiON, a cascade screen of Si02/Si3N4/Si02 
(ONO), Ta 205, aluminum20 3, a BST film (BaxSr1-xTi03:Barium Strontium Titanium), etc. 
Although the gate electrode 6 is formed with contest polysilicon whose thickness is about 100- 
400nm, including n type impurities, such as Lynn, about three two to 15x1020-/cm Contest 
polysilicon which contained the impurity besides this, and TiSi2, CoSi2, NiSi2, WSi2, TaSi2, 
MoSi2, HfSi2, Pd2Si, A laminated structure with metals, such as metal silicide layers, such as 
PtSi2 and ZrSi2, or W, Mo, Cu, aluminum, is sufficient, and it may be formed with metals, such as 
W, Mo, Cu, and aluminum. Moreover, metal silicide, such as TiSi2, CoSi2, NiSi2, WSi2, TaSi2, 
MoSi2, HfSi2, P2Si, and PtSi2, ZrSi2, may be formed also in the front face of the source drain 
fields 7 and 8 . and p type impurity range 12 (not shown). 

[0028] Although the sidewall insulator layer 9 is formed by the silicon oxide, the TEOS film, 
Si3N4 film, or the cascade screen of Si3N4/Si02, its a possibility that a mask gap of contact 
hole 13 formation may also ********** in the direction of the film which contained nitrogen like 
Si3N4 film or the cascade screen of Si3N4/Si02 disappears. Moreover, by the synergistic effect 
with the silicon nitride 14, the defect density generated by stress can be raised to the 
semiconductor layer 3 used as the source drain field 7 which operates as a source field, 71 or 8, 
and about 81 channel formation field, and the carrier (nMOS if it becomes an electron hole, 
pMOS if it becomes electron) of a channel formation field is absorbed by the source field, and 
can suppress the substrate floating effect further. 

[0029] The layer insulation films 11 and 111 consist of a silicon oxide formed by the plasma CVD 
method, the LPCVD (Low Pressure Chemical Vapor Deposition) method, or ordinary-pressure 
CVD, and about 10-300nm and the layer insulation film 111 have [ the layer insulation film 11 ] 
about 100-2000nm thickness. Moreover, it may be formed by PSG (Phospho Silicate Glass), BSG 
(Boro Silicate Glass), BPSG (Boro Phospho Silecate Glass), or BPTEOS (Boro Phospho TEOS) 
into which the TEOS (Thetra Etyle Ortho Silicate) film, the SOG (Spin On Glass) film, and the 
impurity were poured instead of. [ the silicon oxide ] 

[0030] The silicon nitride 14 has about 50-1 OOnm thickness, and is formed in the whole surface 
except for the portion in which the contact hole 13 of the diameter of 0.1 micrometers - 0.5 
micrometer is formed. And a defect is formed in the semiconductor layer 3 under the separation 
insulator layer 4 by having formed this silicon nitride 14. Drawing 3 is the cross section of the 
semiconductor device concerning the form 1 of implementation of this invention, and is the 
enlarged view of the portion surrounded with the dashed line B shown in drawing 1 . A defect is 
formed in the bottom of the separation insulator layer 4 as shown in this drawing. 
[0031] Generally, as composition of a silicon nitride, although Si3N4 which has about two 1x1011 
dyn/cm stress is known, film stress is controllable by the ratio of N to Si of SixNy. Furthermore, 
O is added, and since film stress is controllable also by changing the composition ratio of .0 and 
N, you may form a silicon acid nitride (SiON) instead of a silicon nitride. 
[0032] Next, operation is explained. The voltage which is impressed to each electrode with 
reference to drawing 1 in the case of a nMOS transistor is VG=1.8V, VD=1.8V, VS=0V, and about 
VB=0V, a channel is formed in semiconductor layer 3 front face under the gate electrode 5, 



either the source drain fields 7 and 71 or the source drain fields 8 and 81 turn into a source 
field, another side turns into a drain field, and it operates as a circuit Since the semiconductor 
layer 3 under the separation insulator layer 4 contains the p type impurity like the semiconductor 
layer 3 under the gate electrode 6, voltage is impressed to the semiconductor layer 3 under the 
gate electrode 6 from wiring 110 through an impurity range 12. Such voltage is examples and is 
changed by gate insulation thickness or gate length. 

[0033] Although the case where the nMOS transistor was formed was explained in the form 1 of 
this operation When a pMOS transistor is formed, the impurity contained in the semiconductor 
layer 3 Lynn and which arsenic n type impurity, Let the impurity with which the impurity with 
which the impurity contained to the source drain fields 7, 8, 71, and 81 is contained to the 
impurity of p types, such as boron, and the pocket pouring fields 72 and 82 is contained in the 
impurity of n types, such as As, P, or Sb, and the gate electrode 6 be the impurity of p types, 
such as boron. And it changes to p type impurity range 12, and n type impurity range is formed. 
The applied voltage in this case is VG=0V, VD=0V, VS=1.8V, and about VB=1.8V, respectively. 
[0034] Furthermore, in the form of this operation, although explained using the semiconductor 
device with which the number of layers of the layer insulation film formed between wiring and a 
transistor differs from arrangement etc., and one transistor was formed in one active region of 
the composition of a circuit although an example about arrangement of wiring 10 and 110 was 
shown, it is not restricted to especially this. 

[0035] Moreover, in the form 1 of this operation, although the silicon nitride 14 explained with 
drawing formed in the whole surface, if the silicon nitride 14 is formed in the field to which PTI is 
used as isolation, a separation property can be raised in the semiconductor device (not shown) 
with which PTI and FTI are used together. 

[0036] Drawing 4 is the cross section showing another semiconductor device concerning the 
form 1 of implementation of this invention, and 141 is a silicon nitride in drawing. If the silicon 
nitride 141 is formed on the front face of the gate electrode 6 while forming the sidewall 
insulator layer 9 by the film containing nitrogen, such as Si3N4 film or a cascade screen pf 
Si3N4/Si02, as shown in this drawing, a possibility that wiring 10 may connect with the gate 
electrode 6 will disappear further. 

[0037] Drawing 5 is the cross section showing still more nearly another semiconductor device 
concerning the form 1 of implementation of this invention, and drawing 6 is the plan showing still 
more nearly another semiconductor device concerning the form 1 of implementation of this 
invention. The cross section of the semiconductor device shown in drawing 5 is a cross section 
in the C-C cross section in drawing 6 . With reference to these drawings, it has the wiring 10 
which connects with the gate electrode 6 at both source drain fields 7, and the diameter of a 
contact hole of this portion is about about 2 times of the diameter of a contact hole of other 
portions. Generally the semiconductor device of such structure is called shared contact 
structure, and is used for the SRAM memory cell to which the gate electrode, 6 and the source 
drain field 7 always operate with this potential. Except this wiring structure, it is the same 
structure as the semiconductor device shown in drawing 1 . 

[0038] Drawing 7 is the cross section showing still more nearly another semiconductor device 
concerning the form 1 of implementation of this invention, and, as for a layer insulation film and 
131, 113 is [ a contact hole and 210 ] wiring. Although it passes along the contact hole 131 
formed in the layer insulation film 113 with reference to this drawing and wiring 210 is connected 
to the gate electrode 6, the field in which this contact hole 131 is formed is the same structure 
as the semiconductor device shown in drawing 1 and drawing 2 except being FTI which the 
separation insulator layer 4 reaches to the embedded oxide film 2. Drawing 8 is the plan of the 
semiconductor device shown in drawing 7 , and the cross section shown in drawing 7 is a cross 
section in the D-D cross section shown in drawing 8 . With reference to drawing 8 , the portion 
surrounded with the dashed line E serves as FTI. In drawing 8, since it is easy, the layer 
insulation film is not illustrated. Thus, if FTI and PTI are used together, even if a mask gap 
occurs in the case of contact hole 131 formation, there will be no possibility of saying that it 
**********s anc j the separation insulator layer 4 reaches the semiconductor layer 3, and 
reliability will improve. 



[0039] The embedded insulator layer which was arranged on [ of a semiconductor substrate and 
this semiconductor substrate / whole ] the front face according to the semiconductor device 
shown in the form 1 of this operation, Since it has the silicon nitride formed through the layer 
insulation film on the element front face in the semiconductor device with which the element 
was formed in the SOI substrate main front face which consists of a semiconductor layer 
furthermore arranged on the front face, By the stress of this silicon nitride, the defect which 
becomes a semiconductor layer under a separation insulator layer with a lifetime killer occurs, 
and the life of a carrier (nMOS if it becomes an electron hole, pMOS if it becomes electron) can 
be shortened. For this reason, since the substrate suspension effect — can fix stably the 
potential of the channel formation field under a gate electrode, and the frequency dependence of 
a time delay is stopped — is suppressed even if the semiconductor layer under a separation 
insulator layer becomes thin, the reliability of a semiconductor device improves. 
[0040] Moreover, if hydrogen advances into a gate insulator layer and hydrogen termination is 
carried out to a semiconductor layer by the interface of a gate insulator layer, although it is 
known that hot carrier resistance will deteriorate, since the silicon nitride is formed, invasion of 
the hydrogen to a gate insulator layer and an embedded oxide film is prevented, and the effect 
that hot carrier resistance improves is done so. 

[0041] Moreover, in a silicon nitride, film stress of a silicon nitride or a silicon acid nitride can be 
made high by controlling the ratio of N to Si or controlling the ratio of O and N in a silicon acid 
nitride, and since the defect density generated in the semiconductor layer under the separation 
insulator layer of PTI can be raised, the role of a lifetime killer is raised. 
[0042] Next, the manufacture method of the semiconductor device concerning the form 1 of 
implementation of this invention is explained. Drawing 9 - drawing 13 are the cross sections 
showing one process of the manufacture method of a semiconductor device which shows the 
form 1 of operation, and, as for a silicon oxide and 32, 31 is [ a silicon nitride and 41 ] slots in 
drawing 9 . With reference to drawing 9 , the silicon oxide 31 which has about 5-40nm thickness 
is formed on the semiconductor layer 3 front face of the SOI substrate equipped with the 
embedded oxide film 2 and the semiconductor layer 3 on the front face of the semiconductor 
substrate 1. As the formation method of this silicon oxide 31, there are the oxidizing [ thermally ] 
method, the method of forming a TEOS oxide film by CVD, etc. 

[0043] And the silicon nitride 32 which has about 50-300nm thickness is formed by the LPCVD 
method or plasma nitride CVD, and RIE (Reactibe Ion Etching) or the anisotropic etching using 
efficient consumer response (Electron Cyclotron Resonance) equipment removes alternatively 
the silicon nitride 32 and silicon oxide 31 on an isolation region using a photoresist mask (not 
shown). And after removing a photoresist mask, anisotropic etching of the semiconductor 
substrate 1 is carried out using RIE or efficient consumer response equipment by using the 
silicon nitride 32 as a mask, and the slot 41. with a depth of about 20-300nm is formed in the 
front face of the semiconductor substrate 1. The width of face of this slot 41 is about 100- 
500nm, and it is adjusted so that about 10-100nm of semiconductor layers 3 may remain in the 
bottom of a slot 41. Drawing 9 is the cross section showing the element of the semiconductor 
device in the stage which this process finished. 

[0044] In drawing 10 , 42 is a slot and 301 is a photoresist mask When using PTI and FTI 
together, the photoresist mask 301 which carries out opening of the portion set to FTI is formed 
after the process shown in drawing 9 , the bottom of a slot 41 is ********** e d, and the slot 42 
which reaches to the embedded oxide film 2 is formed. Drawing 10 is the cross section showing 
the element of the semiconductor device in the stage which this process finished. The 
photoresist mask 301 may be formed to the interior of a slot 41, and may be formed on silicon 
nitride 32 front face. 

[0045] Next, a silicon oxide is formed in the whole surface by 100nm - about 500nm thickness 
with Plasma TEOS or HDP (High Density Plasma) equipment (not shown), heat treatment of 
about 1000-1100 degrees C is performed, and membraneous quality is raised. And by the CMP 
(Chemical Mechanical Polishing) method which used the silicon nitride 32 as the stopper, the 
silicon oxide on silicon nitride 32 front face is removed, and it leaves a silicon oxide only to the 
interior of opening which consists of a slot 41, a silicon oxide 31, and a silicon nitride 32. Then, in 



order to lose the level difference of the silicon-oxide front face inside this opening, and 
semiconductor layer 3 front face, after **********j ng a silicon oxide, the silicon nitride 32 is 
removed by the wet etching by the heat phosphoric acid, a silicon oxide 31 is removed, and the 
separation insulator layer 4 is formed. Drawing 1 1 is a cross section in the stage which this 
process finished. 

[0046] If elevated-temperature thermal oxidation of about 900-1000 degrees C is performed 
before making a silicon oxide deposit in a slot 41, the corner of the silicon formed of slot 41 base 
and the side and the corner of the silicon formed of the slot 41 side and semiconductor layer 3 
front face can be rounded off, and the stress in this portion will be eased. 

[0047] And after forming the silicon oxide by thermal oxidation in the whole surface (not shown), 
the photoresist mask (not shown) which has opening into the portion which forms the wiring for ' 
fixing the potential of a channel formation field is formed, in nMOS, the ion implantation of the 
impurity of p types, such as B, BF2, and In, is carried out, and it forms p type impurity range 12 
which has about three 1x1017 to 1x1018-/cm high impurity concentration. In pMOS, n type 
impurity range is formed with the impurity of n types, such as P, As, and Sb. Furthermore, if 
needed, in nMOS, in boron, fluoridation boron, and pMOS, the ion implantation of Lynn or which 
arsenic impurity is carried out to the whole surface in 10-20KeV and about two 1x1012 to 
5x1012-/cm, and it introduces the impurity which adjusts a threshold to a channel formation 
field (not shown). This silicon oxide protects a semiconductor substrate front face from the 
damage in the case of an ion implantation, and removes it after these ion implantations. 
[0048] Next, after forming a silicon oxide in the whole semiconductor substrate 1 front face by 
thermal oxidation by about 7-1 Onm thickness as a gate insulator layer 5 with reference to 
drawing 12 After making about 100-400nm of polysilicon contest layers used as the gate 
electrode 6 deposit on the whole surface by the LPCVD method, The polysilicon contest layer 6 
used as a gate electrode is formed using a photoresist mask (not shown) by carrying out 
patterning with anisotropic etching equipments, such as RIE or efficient consumer response. 
After forming the cascade screen of a silicon oxide, and a silicon nitride and a silicon oxide on 
the front face of a polysilicon contest layer at this time, using a photoresist mask, patterning of 
these films may once be carried out, and a polysilicon contest layer may be processed after that 
using this film by which patterning was carried out. Moreover, after making metal silicide layers, 
such as WSi, deposit on the front face of a polysilicon contest layer, you may carry out 
patterning (not shown). 

[0049] Then, in nMOS, in pMOS, boron, fluoride boron, etc. carry out the ion implantation of 
Lynn, the arsenic, etc., respectively in about two 1x1012 to 1x1014-/cm, and the pocket pouring 
fields 72 and 82 are formed. And in nMOS, in Lynn, an arsenic, and pMOS, the ion implantation of 
boron, the fluoride boron, etc. is carried out, respectively in 20-40keV and about two one to 
3x1013-/cm, and the source drain fields 71 and 81 are formed. Next, after depositing a silicon 
oxide on the whole surface in about 30-1 OOnm thickness by the plasma CVD method and forming 
the sidewall insulator layer 9 by carrying out etchback, in nMOS, in pMOS, an arsenic etc. carries 
out the ion implantation of boron, the fluoridation boron, etc. in 10KeV(s) and about two 1x1014 
to 1x1016-/cm, and the source drain fields 7 and 8 are formed for it. Drawing 12 is the cross 
section showing the element of the semiconductor device in the stage which this process 
finished. 

[0050] A TEOS film etc. is sufficient as the sidewall insulator layer 9 r and it may form Si3N4 and 
the cascade screen of Si3N4/Si02 by the LPCVD method or the plasma CVD method. When 
considering as a cascade screen, for example, after forming a silicon oxide by RTO (Rapid 
Thermal Oxidation), by CVD, it deposits, and etchback of the silicon nitride is carried out and it 
is formed. Since the pocket pouring fields 72 and 82 may not be formed and a source drain field 
is also made into LDD structure if needed, the source drain fields 7 and 8 may not be formed by 
the case. The poured-in impurity is activated by annealing about 10 to 30 minutes at about 800- 
1 1 50 degrees C. 

[0051] When forming metal silicide layers, such as CoSi2, in the gate electrode 6, or the source 
drain field 7 and eight front faces, if it is this stage, and cobalt is deposited on the whole surface 
and RTA (Rapid Thermal Anneal) processing is carried out, it will react on gate electrode 6 front 



face, or the source drain field 7 and eight front faces which silicon exposed, and a metal silicide 
layer will be formed in this portion. Then, the cobalt which remained while it had been unreacted 
is removed (not shown). In addition to CoSi2, metal silicide, such as TiSi2, NiSi2, WSi2, TaSi2, 
MoSi2, HfSi2, Pd2Si, and PtSi2, ZrSi2, is sufficient 

[0052] In drawing 1 3 , 302 is a photoresist mask. With reference to drawing 13 , about 10~300nm 
of silicon oxides used as the layer insulation film 11 is deposited in a plasma CVD method, the 
LPCVD method, or ordinary-pressure CVD. The layer insulation film 11 may be formed by PSG, 
BSG, BPSG, or BPTEOS into which the TEOS film, the SOG film, and the impurity were poured 
instead of. [ the silicon oxide ] 

[0053] Then, the silicon nitride 14 which has about 50-100nm thickness by LPCVD (600-800 
degrees C), plasma CVD (300-500 degrees C), or the ordinary pressure CVD (300-500 degrees 
C) is formed. SiOxNy may be used instead of silicon nitride Si3N4, and composition of Si and N 
may be changed with Si3N4. The film formed by the LPCVD method has good thickness 
homogeneity, and has the advantage that compactness and chemical stability are high, and since 
the film formed by the plasma CVD method and ordinary-pressure CVD can be formed at low 
temperature, it becomes possible [ suppressing TED (Transient Enhanced Diffusion) of an 
impurity ], and has the advantage that the current drive capacity of a transistor can be 
improved. Moreover, since control of the composition ratio of Si and N of a silicon nitride is easy 
for a plasma CVD method, the control of stress of it is also attained. 

[0054] And in order to lose the surface dry area by CMP after forming the layer insulation film 
11 and the layer insulation film 111 which has about 100-2000nm thickness similarly, and 
carrying out flattening by CMP, a silicon oxide is again deposited in about 50-200nm thickness 
like the layer insulation film 1 1 (not shown). Then, after forming the photoresist mask 302 which 
has opening in the field to which the contact hole 13 linked to the source drain fields 7 and 8 and 
p type impurity range 12 is formed on layer insulation film 111 front face, a selection ratio with 
the silicon nitride 14 ********** s the layer insulation film 111 with RIE, Magnetron RIE, or 
efficient consumer response equipment by etching gas, such as high CxFy (x= 4, y= 8 as an 
example). At this time, you may use H2 and CO as addition gas. Drawing 13 is the cross section 
showing the element of the semiconductor device in the stage which this process finished. 
[0055] Next, on the low conditions of the selection ratio of a silicon nitride and a silicon oxide, 
the remaining silicon nitride 14 and the remaining layer insulation film 11 are **********ed, and 
a contact hole 13 is formed. And after depositing W and embedding the inside of a contact hole 
13 by blanket CVD, flattening is carried out by etchback. Then, after making aluminum deposit on 
the whole surface, by carrying out patterning, the wiring 10 and 110 which consists of W and 
aluminum is formed, and the semiconductor device shown in drawing 1 is formed. The laminating 
of the wiring is further carried out to a layer insulation film after this at the process same with 
having formed the layer insulation film 1 1 1 and wiring 10,1 10 (not shown). 
[0056] Selection CVD is sufficient aluminum may be made to deposit by the elevated- - 
temperature spatter or the reflow spatter method, and TiN and a doped polysilicon may be made 
to deposit by the LPCVD method instead of W as the deposition method of the wiring 10 andW 
of 110. Moreover, you may use AlCuSi, Cu, or a doped polysilicon instead of aluminum. Moreover, 
when a metal is used as a wiring material, it prevents that form barrier metal, such as TiN, in the 
wall of each contact hole, and a metal is spread to the semiconductor layer 3. 
[0057] In the form of this- operation, although the contact hole and wiring linked to a source drain 
field and p type impurity range were formed at the same process, formation of each contact hole 
and wiring may be performed at another process according to circuit arrangement, and the 
formation sequence can also be changed if needed. 

[0058] Moreover, if the metal silicide layer is formed in the source drain field 7 and eight front 
faces by the Salicide method, since this metal silicide layer will commit the layer insulation film 
11 as an etching stop at the time of ********+*ing, an etching margin increases. 
[0059] According to the manufacture method of the semiconductor device shown in the form 1 
of this operation, a semiconductor substrate, In the semiconductor device with which the 
element was formed in the SOI substrate main front face which consists of an embedded 
insulator layer arranged on [ of this semiconductor substrate / whole ] the front face, and a 



semiconductor layer further arranged on the front face Since the silicon nitride is formed 
through a layer insulation film on an element front face, By the stress of this silicon nitride, the 
defect which becomes a semiconductor layer under a separation insulator layer with a lifetime 
killer occurs, and the life of a carrier (nMOS if it becomes an electron hole, pMOS if it becomes 
electron) can be shortened. For this reason, since the substrate suspension effect — the 
potential of the channel formation field under a gate electrode is fixed stably, and the frequency 
dependence of a time delay is stopped — is suppressed even if the semiconductor layer under a 
separation insulator layer becomes thin, the semiconductor device which improved can be 
manufactured. 

[0060] Moreover, if hydrogen advances into a gate insulator layer and hydrogen termination is 
carried out to a semiconductor layer by the interface of a gate insulator layer, although it is 
known that hot carrier resistance will deteriorate, since the silicon nitride is formed, invasion of 
the hydrogen to a gate insulator layer and an embedded oxide film is prevented, and the 
manufacture method of the semiconductor device whose hot carrier resistance improved can be 
acquired. 

[0061] Moreover, since it carries out using a silicon nitride by dividing etching of the thick layer 
insulation film of the thickness on a silicon nitride, and the insulator layer between films of the 
thickness under a silicon nitride and the contact hole is formed, by control of the etching 
conditions of the layer insulation film under a silicon nitride, the over etching of a semiconductor 
layer can be suppressed and a semiconductor device without a possibility of generating a 
junction leakage current can be obtained. 

[0062] Form 2. drawing 14 and drawing 15 of operation are the cross section of the 
semiconductor device concerning the form 2 of implementation of this invention, and are set to 
drawing 14 . 33 n well, and 73, 74, 83 and 84 for p well and 34 n type source drain field, For p 
type pocket pouring field, and 76, 77, 86 and 87, as for n type pocket pouring field and 121, p 
type source drain field, and 78 and 88 are [ 75 and 85 / p type impurity range and 122 ] n type 
impurity ranges. With reference to drawing 14 , it sets in the form of this operation. A nMOS 
transistor is formed in the p well 33 formed by carrying out an ion implantation to a 
semiconductor layer. A pMOS transistor is formed in the n well 34, and it has CMOS structure. 
PTI dissociates, and the channel formation field of each transistor passes along the 
semiconductor layer under PTI, and the voltage clamp of between a nMOS transistor and a 
pMOS transistor is connected and carried out to p type impurity range 121 or n type impurity 
range 122. As for the p well 33, the n well 34 contains impurities, such as P, As, and Sb, about 
three 1x1015 to 1x1019-/cm, including impurities, such as B, BF2, and In, about three 1x1015 to 
1x1019-/cm. Like the form 1 of operation, when the gate electrode 6 of a nMOS transistor is 
equipped with the polysilicon contest layer, although n type impurities, such as Lynn, are 
included about three two to 15x1020-/cm, about the impurity contained in contest polysilicon of 
the gate electrode 6 of a pMOS transistor, there is also a case of the impurity of p types, such 
as boron, and the n type impurity may be included (Single Gate structure). (Dual Gate structure) 
About each thickness and high impurity concentration other than this, it is the same as that of 
the semiconductor device shown in the form 1 of operation. 

[0063] The embedded insulator layer which was arranged on [ of a semiconductor substrate and 
this semiconductor substrate / whole ] the front face according to the semiconductor device 
shown in the form 2 of this operation, Since it has the silicon nitride formed through the layer 
insulation film on the element front face in the semiconductor device with which the element 
was formed in the SOI substrate main front face which consists of a semiconductor layer 
furthermore arranged on the front face, By the stress of this silicon nitride, the defect which 
becomes a semiconductor layer under a separation insulator layer with a lifetime killer occurs, 
and the life of a carrier (nMOS if it becomes an electron hole, pMOS if it becomes electron) can 
be shortened. For this reason, since the substrate suspension effect — can fix stably the 
potential of the channel formation field under a gate electrode, and the frequency dependence of 
a time delay is stopped — is suppressed even if the semiconductor layer under a separation 
insulator layer becomes thin, the reliability of a semiconductor device improves. 
[0064] Moreover, when the transistor of a reverse conductivity type adjoins through PTI with 



CMOS structure, pressure-proofing between adjoining p wells 33 and n wells 34 improves 
according to the defect generated in the semiconductor layer under a separation insulator layer, 
and the effect that improvement in reliability of a semiconductor device can be aimed at is done 
so. 

[0065] Moreover, if hydrogen advances into a gate insulator layer and hydrogen termination is 
carried out to a semiconductor layer by the interface of a gate insulator layer, although it is 
known that hot carrier resistance will deteriorate, since the silicon nitride is formed, invasion of 
the hydrogen to a gate insulator layer and an embedded oxide film is prevented, and the effect 
that hot carrier resistance improves is done so. 

[0066] Moreover, although a manufacturing process will become complicated if between a nMOS 
field and pMOS fields is set to FTI as shown in drawing 1 5 , latch rise resistance improves. 
[0067] Next, the manufacture method of the semiconductor device concerning the form 2 of 
implementation of this invention is explained. Drawing 16 is the cross section showing one 
process of the manufacture method of a semiconductor device which shows the form 2 of 
operation, and 303 is a photoresist mask in drawing 16 . First, the separation insulator layer 4 is 
formed in the front face of a SOI substrate on which the semiconductor layer 3 was arranged in 
the front face of the semiconductor substrate 1 through the embedded insulator layer like the 
form 1 of operation. And the photoresist mask 303 which carries out opening of the nMOS field 
is formed, the ion implantation of the impurity of p types, such as B, BF2, and In, is carried out 
to the whole surface, and the p-well'33 which has about three 1x1015 to 1x1019-/cm high 
impurity concentration is formed. Drawing 16 is the cross section showing the element of the 
semiconductor device in the stage which this process finished. Then, the photoresist mask 303 
is removed. 

[0068] And the photoresist mask which carries out opening of the pMOS field is formed the 
same with having formed the p well 33, the ion implantation of the impurity of n types, such as P, 
As, and Sb, is carried out to the whole surface, and the n well 34 which has about three 1x1015 
to 1x1019-/cm high impurity concentration is formed (not shown). Then, a photoresist mask is 
removed. - 

[0069] And p type impurity range 121 and n type impurity range 122 are formed like the method 
shown in the form 1 of operation. It divides by impurity pouring of those other than this striking 
each field using the photoresist mask which carries out opening about the portion used as the 
conductivity type from which a nMOS field and a pMOS field differ, and an impurity is introduced 
like the method shown in the form 1 of operation. 

[0070] According to the manufacture method of the semiconductor device shown in the form 2 
of this operation, a semiconductor substrate, In the semiconductor device with which the 
element was formed in the SOI substrate main front face which consists of an embedded 
insulator layer arranged on [ of this semiconductor substrate / whole ] the front face, and a 
semiconductor layer further arranged on the front face Since the silicon nitride is formed 
through a layer insulation film on an element front face, By the stress of this silicon nitride, the 
defect which becomes a semiconductor layer under a separation insulator layer with a lifetime 
killer occurs, and the life of a carrier (nMOS if it becomes an electron hole, pMOS if it becomes 
electron) can be shortened. For this reason, since the substrate suspension effect — the 
potential of the channel formation field under a gate electrode is fixed stably, and the frequency 
dependence of a time delay is stopped — is suppressed even if the semiconductor layer under a 
separation insulator layer becomes thin, the semiconductor device which improved can be 
manufactured. 

[0071] Moreover, since the silicon nitride is formed when the transistor of a reverse conductivity 
type adjoins through PTI with CMOS structure, pressure-proofing between the p wells 33 and 
the n wells 34 by which a defect occurs and adjoins the semiconductor layer under a separation 
insulator layer improves, latch rise resistance improves, and the effect that improvement in 
reliability of a semiconductor device can be aimed at is done so. 

[0072] Moreover, if hydrogen advances into a gate insulator layer and hydrogen termination is 
carried out to a semiconductor layer by the interface of a gate insulator layer, although it is 
known that hot carrier resistance will deteriorate, since the silicon nitride is formed, invasion of 



the hydrogen to a gate insulator layer and an embedded oxide film is prevented, and the 
manufacture method of the semiconductor device whose hot carrier resistance improved can be 
acquired. 

[0073] Moreover, since it carries out using a silicon nitride by dividing etching of the thick layer 
insulation film of the thickness on a silicon nitride, and the insulator layer between films of the 
thickness under a silicon nitride and the contact hole is formed, by control of the etching 
conditions of the layer insulation film under a silicon nitride, the over etching of a semiconductor 
layer can be suppressed and a semiconductor device without a possibility of generating a 
junction leakage current can be obtained. 

[0074] Form 3. drawing 1 7 of operation is the cross section of the semiconductor device 
concerning the form 3 of implementation of this invention, in drawing, 132 is a contact hole and 
310 is wiring. In the form of this operation, the wiring 310 which the contact hole 132 formed in 
the layer insulation film 11,111 and the silicon nitride 14 is formed ranging over the source drain 
field 7 and 8 and front-face top of the separation insulator layer 4, passes along this contact 
hole 132, and connects to the source drain fields 7 and 8 is the same structure as the form 1 of 
operation except the point currently formed also on the separation insulator layer 4 front face. 
Moreover, drawing 18 is the plan of the semiconductor device concerning the form 3 of 
implementation of this invention, and drawing 1 7 is a cross section in the F-F cross section 
shown in drawing 18 . In this drawing, since it is easy, the layer insulation films 11 and 111, the 
silicon nitride 14, wiring 110 and 310, the sidewall insulator layer 9, the source drain fields 71 and 
81, and the pocket pouring fields 72 and 82 are omitted. 

[0075] Since it has the silicon nitride in the semiconductor device of the borderless contact 
structure which forms wiring linked to a source drain field ranging over an adjoining separation 
insulator layer according to the semiconductor device shown in the form 3 of this operation The 
pn junction which **********ing [ of a separation insulator layer ] is suppressed and it becomes 
from a semiconductor layer and a source drain field in case the contact hole which arrives at a 
source drain field is formed, While fully being able to maintain distance with wiring and achieving 
improvement in element density, the semiconductor device which improved can be obtained. 
[0076] Moreover, it sets to the semiconductor device with which the element was formed in the 
SOI substrate main front face which consists of a semiconductor substrate, an embedded 
insulator layer arranged on [ of this semiconductor substrate / whole ] the front face, and a 
semiconductor layer further arranged on the front face. Since it has the silicon nitride formed 
through the layer insulation film on the element front face, By the stress of this silicon nitride, 
the defect which becomes a semiconductor layer under a separation insulator layer with a 
lifetime killer occurs, and the life of a carrier (nMOS if it becomes an electron hole, pMOS if it 
becomes electron) can be shortened. For this reason, since the substrate suspension effect — 
can fix stably the potential of the channel formation field under a gate electrode, and the 
frequency dependence of a time delay is stopped — is suppressed even if the semiconductor 
layer under a separation insulator layer becomes thin, the reliability of a semiconductor device 
improves. 

[0077] Moreover, if hydrogen advances into a gate insulator layer and hydrogen termination is 
carried out to a semiconductor layer by the interface of a gate insulator layer, although it is 
known that hot carrier resistance will deteriorate, since the silicon nitride is formed, invasion of 
the hydrogen to a gate insulator layer and an embedded oxide film is prevented, and the effect 
that hot carrier resistance improves is done so. 

[0078] Drawing 19 is the cross section showing another semiconductor device concerning the 
form 3 of implementation of this invention, and 123 is n type impurity range. With reference to 
drawing, impurities, such as P, As, and Sb, are included about three 1x1015 to 1x1019-/cm, and 
it connects with the source drain field 7, and rather than the field where a contact hole 132 is 
formed on the separation insulator layer 4, n type impurity range 1 23 spreads to separation 
insulator layer 4 center section, and is formed. This n type impurity range 1 23 can be formed by 
performing a slanting ion implantation etc. after forming a contact hole 132. Except it, it is the 
same structure as the semiconductor device shown in drawing 17 . 

[0079] In the semiconductor device of borderless contact structure, although it may happen that 



the separation insulator layer 4 exposed in the case of contact hole 132 formation ********** s 
in spite of forming the silicon nitride 14, by forming n type impurity range 123, the distance of 
wiring 310 and the semiconductor layer 3 can fully be maintained, and a possibility of generating 
the junction leakage current in this portion disappears. 

[0080] Drawing 20 is the plan showing still more nearly another semiconductor device concerning 
the form 3 of implementation of this invention, and is the same structure as the semiconductor 
device shown in drawing 17 except being FTI which the separation insulator layer 4 reaches to 
the embedded oxide film 2 in the portion surrounded with the dashed line G. Although the role of 
a lifetime killer is inferior compared with the semiconductor device shown in drawing 1 7 
according to the semiconductor device shown in this drawing 20 , even if the separation insulator 
layer 4 ********** s in the case of contact hole 13 formation, there is no possibility of 
connecting with the semiconductor layer 3, and reliability improves. 

[0081] Moreover, in the form 3 of this operation, although the silicon nitride 14 explained with 
drawing formed in the whole surface, if the silicon nitride 14 is formed in the field to which PTI is 
used as isolation, a separation property can be raised in the semiconductor device with which 
PTI and FTI are used together. Moreover, if the silicon nitride 14 is formed on the front face of a 
portion in which wiring 310 is formed ranging over a source drain field 7 and 8 and separation 
insulator layer 4 front-face top, the configuration of the separation insulator layer 4 can be 
maintained. Moreover, this borderless contact structure can be applied also to the 
semiconductor device shown in the forms 1 and 2 of operation, and does the same effect so. 
[0082] Next, the manufacture method of the semiconductor device concerning the gestalt 3 of 
implementation of this invention is explained. Drawing 21 is the cross section showing one 
process of the manufacture method of a semiconductor device which shows the gestalt 3 of 
operation, and 304 is a photoresist mask in drawing 21 . First, the separation insulator layer 4, p 
type impurity range (in pMOS, it is n type impurity range), the gate insulator layer 5, the gate 
electrode 6, the pocket pouring fields 72 and 82, the source drain fields 71 and 81, the sidewall 
insulator layer 9, and the source drain fields 7 and 8 are formed in the front face of a SOI 
substrate on which the semiconductor layer 3 was arranged in the front face of the 
semiconductor substrate 1 through the embedded insulator layer like the gestalt 1 of operation. 
[0083] And in order to lose the surface dry area by CMP like the form 1 of operation after 
forming the layer insulation film 11, the silicon nitride 14, and the layer insulation film 111, and 
carrying out flattening by CMP, a silicon oxide is again deposited in about 50-200nm thickness 
like the layer insulation film 11 (not shown). Then, after forming the photoresist mask 304 which 
has opening in the field to which the contact holes 13 and 132 linked to the source drain fields 7 
and 8 and p type impurity range 1 2 are formed on layer insulation film 1 1 1 front face, the layer 
insulation film 111 is ********** e d like the form 1 of operation. At this time, patterning of the 
photoresist mask 304 is carried out so that a contact hole 132 may be formed not only the 
source drain fields 7 and 8 but on separation insulator layer 4 front face. Drawing 21 is the cross 
section showing the element of the semiconductor device in the stage which this process 
finished. 

[0084] Next, on the low conditions of the selection ratio of a silicon nitride and a silicon oxide, 
the remaining silicon nitride 14 and the remaining layer insulation film 11 are **********ed, and 
contact holes 132 and 13 are formed. And like the form 1 of operation, wiring 110 and 310 is 
formed and the semiconductor device shown in drawing 17 is formed. Multilayer-interconnection 
structure as well as the form 1 of operation is formed next further (not shown). 
[0085] In the semiconductor device of the borderless contact structure which forms wiring linked 
to a source drain field ranging over an adjoining separation insulator layer according to the 
manufacture method of the semiconductor device shown in the form 3 of this operation Since it 
carries out using a silicon nitride by dividing etching of the thick layer insulation film of the 
thickness on a silicon nitride, and the insulator layer between films of the thickness under a 
silicon nitride and the contact hole is formed, While being able to obtain a semiconductor device 
without a possibility of the over etching of a semiconductor layer being suppressed and 
generating a junction leakage current by control of the etching conditions of the layer insulation 
film under a silicon nitride The pn junction which **********ing [ of a separation insulator 



layer ] is suppressed and it becomes from a semiconductor layer and a source drain field in case 
the contact hole which arrives at a source drain field is formed, Distance with wiring can fully be 
maintained and improvement in the element density of a semiconductor device and improvement 
in reliability can be aimed at 

[0086] Moreover, it sets to the semiconductor device with which the element was formed in the 
SOI substrate main front face which consists of a semiconductor substrate, an embedded 
insulator layer arranged on [ of this semiconductor substrate / whole ] the front face, and a 
semiconductor layer further arranged on the front face. Since the silicon nitride is formed 
through a layer insulation film on an element front face, By the stress of this silicon nitride, the 
defect which becomes a semiconductor layer under a separation insulator layer with a lifetime 
killer occurs, and the life of a carrier (nMOS if it becomes an electron hole, pMOS if it becomes 
electron) can be shortened. For this reason, since the substrate suspension effect — the 
potential of the channel formation field under a gate electrode is fixed stably, and the frequency 
dependence of a time delay is stopped — is suppressed even if the semiconductor layer under a 
separation insulator layer becomes thin, the semiconductor device which improved can be 
manufactured. 

[0087] Moreover, if hydrogen advances into a gate insulator layer and hydrogen termination is 
carried out to a semiconductor layer by the interface of a gate insulator layer, although it is 
known that hot carrier resistance will deteriorate, since the silicon nitride is formed, invasion of 
the hydrogen to a gate insulator layer and an embedded oxide film is prevented, and the 
manufacture method of the semiconductor device whose hot carrier resistance improved can be 
acquired. 
[0088] 

[Effect of the Invention] Since this invention is constituted as explained above, it does the 
following effects so. In the semiconductor device with which the element was formed in the SOI 
substrate main front face on which this invention consists of a semiconductor substrate, an 
embedded insulator layer arranged on [ of this semiconductor substrate / whole ] the front face, 
and a semiconductor layer further arranged on the front face Since it has the silicon nitride 
formed through the layer insulation film on the element front face, By the stress of this silicon 
nitride, the defect which becomes a semiconductor layer under a separation insulator layer with 
a lifetime killer occurs, and the life of a carrier (nMOS if it becomes an electron hole, pMOS if it 
becomes electron) can be shortened. For this reason, since the substrate suspension effect — 
can fix stably the potential of the channel formation field under a gate electrode, and the 
frequency dependence of a time delay is stopped — is suppressed even if the semiconductor 
layer under a separation insulator layer becomes thin, the reliability of a semiconductor device 
improves. 

[0089] Moreover, when the transistor of a reverse conductivity type adjoins through PTI with 
CMOS structure, pressure-proofing between the adjoining pMOS transistors and nMOS 
transistors improves according to the defect generated in the semiconductor layer under a 
separation insulator layer, and the effect that improvement in reliability of a semiconductor 
device can be aimed at is done so. 

[0090] Moreover, since FTI is formed in the portion which the transistor of a reverse 
conductivity type adjoins with CMOS structure, pressure-proofing between the adjoining pMOS 
transistor and a nMOS transistor improves, and the effect that improvement in reliability of a 
semiconductor device can be aimed at is done so. 

[0091] Moreover, in the semiconductor device of the borderless contact structure which forms 
wiring linked to a source drain field ranging over an adjoining separation insulator layer, since it 
has the silicon nitride between layer insulation films The pn junction which **********ing [ of a 
separation insulator layer ] is suppressed and it becomes from a semiconductor layer and a 
source drain field in case the contact hole which arrives at a source drain field is formed, While 
fully being able to maintain distance with wiring and achieving improvement in element density, 
the semiconductor device which improved can be obtained. 

[0092] Furthermore, although it may happen that the separation insulator layer exposed in the 
case of contact hole formation of borderless contact structure **********s, since each source 



drain field is adjoined and the impurity range of the same conductivity type as a source drain 
field is formed, the distance of wiring and the semiconductor layer under a separation insulator 
layer can fully be maintained, and a possibility of generating the junction leakage current in this 
portion disappears. 

[0093] Moreover, if hydrogen advances into a gate insulator layer and hydrogen termination is 
carried out to a semiconductor layer by the interface of a gate insulator layer, although it is 
known that hot carrier resistance will deteriorate, since the silicon nitride is formed, invasion of 
the hydrogen to a gate insulator layer and an embedded oxide film is prevented, and the effect 
that hot carrier resistance improves is done so. 

[0094] Moreover, if the metal silicide layer is formed in the source field and the drain field front 
face, since this metal silicide layer will commit the 1st layer insulation film as an etching stop at 
the time of **********irig, an etching margin increases and wiring can be formed with a 
sufficient controllability, the semiconductor device which improved can be obtained. 
[0095] Moreover, it sets to the semiconductor device with which the element was formed in the 
SOI substrate main front face which consists of a semiconductor substrate, an embedded 
insulator layer arranged on [ of this semiconductor substrate / whole ] the front face, and a 
semiconductor layer further arranged on the front face. Since the silicon nitride is formed 
through a layer insulation film on an element front face, By the stress of this silicon nitride, the 
defect which becomes a semiconductor layer under a separation insulator layer with a lifetime 
killer occurs, and the life of a carrier (nMOS if it becomes an electron hole, pMOS if it becomes 
electron) can be shortened. For thjs reason, since the substrate suspension effect — the 
potential of the channel formation field under a gate electrode is fixed stably, and the frequency 
dependence of a time delay is stopped — is suppressed even if the semiconductor layer under a 
separation insulator layer becomes thin, the semiconductor device which improved can be 
manufactured. 

[0096] Moreover, since the silicon nitride is formed between layer-insulation films when the 
transistor of a reverse conductivity type adjoins through PTI with CMOS structure, pressure- 
proofing between the pMOS transistors and the nMOS transistors with which a defect occurs 
and adjoins the semiconductor layer under a separation insulator layer improves, latch rise 
resistance improves, and the effect that improvement in reliability of a semiconductor device can 
be aimed at is done so. 

[0097] Since the 1st layer insulation film and the 2nd layer insulation film are s l c5 i c5 i cs M cs l w i c 'M c5 fced at 
another process and the contact hole is formed, by control of the etching conditions of the 1st 
layer insulation film, the over etching of a semiconductor layer can be suppressed and a 
semiconductor device without a possibility of generating a junction leakage current can be 
obtained. 

[0098] Moreover, it sets to the semiconductor device of the borderless contact structure which 
forms wiring linked to a source field and a drain field ranging over an adjoining separation 
insulator layer. Since it carries out using a silicon nitride by dividing etching of the 1st layer 
insulation film and the 2nd layer insulation film and the contact hole is formed, While being able 
to obtain a semiconductor device without a possibility of the over etching of a semiconductor 
layer being suppressed and generating a junction leakage current by control of the etching 
conditions of the 1st layer insulation film The pn junction which **********ing [ of a separation 
insulator layer ] is suppressed and it becomes from a semiconductor layer and a source drain 
field in case the contact hole which arrives at a source drain field is formed, Distance with wiring 
can fully be maintained and improvement in the element density of a semiconductor device and 
improvement in reliability can be aimed at 

[0099] Furthermore, since the 1st layer insulation film and the 2nd layer insulation film are 
etched using a selection ratio with the silicon nitride formed between the 1st layer insulation film 
and the 2nd layer insulation film, a contact hole can be formed with a sufficient controllability 
and the semiconductor device which improved can be manufactured. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the semiconductor device concerning the gestalt 1 of 
operation of this invention. 

[Drawing 2] It is the plan showing the semiconductor device concerning the gestalt 1 of 
operation of this invention. 

[Drawing 3] It is the cross section showing the semiconductor device concerning the gestalt 1 of 
operation of this invention. 

[Drawing 4] It is the cross section showing the semiconductor device concerning the gestalt 1 of 
operation of this invention. 

[Drawing 5] It is the cross section showing the semiconductor device concerning the gestalt 1 of 
operation of this invention. 

[Drawing 6] It is the plan showing the semiconductor device concerning the gestalt 1 of 
operation of this invention. 

[Drawing 7] It is the cross section showing the semiconductor device concerning the gestalt 1 of 
operation of this invention. 

[Drawing 8] It is the plan showing the semiconductor device concerning the gestalt 1 of 
operation of this invention. 

[Drawing 9] It is the cross section showing one process of the manufacture method of the 

semiconductor device concerning the gestalt 1 of operation of this invention. 

[Drawing 10] It is the cross section showing one process of the manufacture method of the 

semiconductor device concerning the gestalt 1 of operation of this invention. 

[Drawing 1 1] It is the cross section showing one process of the manufacture method of the 

semiconductor device concerning the gestalt 1 of operation of this invention. 

[Drawing 12] It is the cross section showing one process of the manufacture method of the 

semiconductor device concerning the gestalt 1 of operation of this invention. 

[Drawing 13] It is the cross section showing one process of the manufacture method of the 

semiconductor device concerning the form 1 of operation of this invention. 

[Drawing 14] It is the cross section showing the semiconductor device concerning the form 2 of 

operation of this invention. 

[Drawing 15] It is the cross section showing the semiconductor device concerning the form 2 of 
operation of this invention. 

[Drawing 16] It is the cross section showing one process of the manufacture method of the 
semiconductor device concerning the form 2 of operation of this invention. 
[Drawing 17] It is the cross section showing the semiconductor device concerning the form 3 of 
operation of this invention. 

[Drawing 18] It is the plan showing the semiconductor device concerning the gestalt 3 of 
operation of this invention. 

[Drawing 19] It is the cross section showing the semiconductor device concerning the gestalt 3 
of operation of this invention. 

[ Drawing 20] It is the plan showing the semiconductor device concerning the gestalt 3 of 
operation of this invention. 



[Drawing 21] It is the cross section showing one process of the manufacture method of the 
semiconductor device concerning the gestalt 2 of operation of this invention. 
[Drawing 22] It is the cross section showing the conventional semiconductor device. 
[Drawing 23] It is the cross section showing the conventional semiconductor device. 
[Drawing 24] It is the cross section showing the conventional semiconductor device. 
[Description of Notations] 

2 Embedded Oxide Film 3 Semiconductor Layer 4 Separation Insulator Layer 13 Contact Hole 14 
Silicon Nitride 11,111 Layer Insulation Film 
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«HE->'J.3 >Sfl;««®±fcSI 2 ©arafflRR&B&r 
3X8i, 20 
iWEfg 1 *3«k tffg 2 ©BNI&ftK* J: ttE-:' U a >g 
flsKC. ttE»l©V-*«*feJ:tf KM" 

^ft»«r*iat. 

±tf k u-r i ©Ttt««*fc*n-i f ti« 

«r«E«t»j58r*iat*fliA.fc*»#a«©«is 

fc*i©ett«*ciB»LTEia!*nfcj8 3©fitt«« 30 

fc.fctf£©JS3©«tt«*dBSlxTE«attfcJ64© 

WE»«ia«sft»ijfrsx8©aT?. mio^myvm 

*S»*T5»t, £4©$ttattC£24|«£!©!g2 

rnTEH 3 ©Stta*©****^^* 2 «mM©s 
3 ©TOGttiffi* & »#t 3 18 £ , 
»E)82T«*««£aiii±K. y-MftftH*^UT 
£2 ©y- haa*#J*TSX8i, 
WEJR2©^F««**©l»EJS2©y-'ha«i»rar 40 

<d% 2 ©y~^a«fej;tf h v<i >a«*»j«r*ia 

fit*., 

-« 1 ©BKIMME. *> U 3 >g{fcH£ J: J6 2 ©MMIfi 
ftttli. ttE*3g£im4©£&Btt©¥*#B£i& 

ffiftsm 1 *iDC^ 2 ©BnMS»«*«fc"tf lifrE-> U 3 >g 
flsKt. t&E*2©y-*«**s,fctf KW>fi*j3J: 
.tfffES 3 ©^MftfiHjtt-S-n-^niJS-fS 3 £ h 

*-^t»dt-r4xat, so 



WE3>^i7 H*-A-iIoTKfE» 2 O V-^aW* 
itf K u-f >gji£& cktfiffESB 3 ©^ttttfifcfctft^ 

n»arr«E*s*?g«i- «xat t z^wit 
■tznxm 8 Eft©** #£a©s&£&. 
[»*aio] a>?>7 h*-;u*»j«-r«xaf4, 
»2©awiieaaitiy?>irrsiai. a-i©am 
ie«:K*»fiiiT*ia i fta^T^* n t tr * 

«a©aifi^. 

m$an] .v-^a«*«ti;KK>a*tiiia 

jsssnT^s t a tr 8 &u 1 
o©^rn*»-*K:E«©*»#:sa. 

Uf 12] ^2 ©srasfe&Kfs, -> ( j 3 >g^K 

t©SiRlt!6*KV»»llfc:«J:-3TXy?>^ffn. mi© 

amffiftKtt. ->u 3>sfl;»t©a»ijt!fi«fivi«at 

trait i i out *i^-3ficE«©^^*ga©s • 
[%a©i$aA:Mn] 

[0 0 0 1 ] 

[*M©ar*a«»»3 H©R9ltt» SOI (Silico 
ft On Insulator) «jg©#«*ge*J;y:-?-©S!ji^S 

(ETFPTI (Partial Trench Isolation) tWt) £ 
*r«4MME»asj:tf*©«iS*jiK:Br*t>©?» 

[0 0 0 2] 

[se*©s^] a£a*uR£,ktfiNiittff 

*^5SOI (Silicon.On Insulator) 8Sig£;fiT-5 

#®#gaK, *&8fl*ic©s&aft«$-rsi*-r 

5*^81 (JJTFF T I (Full Trench Isolation) t 
Wt) Ci^T. fitt«*WS!)IiftTlr>5fcfe, C 

MOS r-7>v 7 7.^S-^LT ! b5iy5 L 7-y7 P *^C-5 

»#aajcit^Ttt^ea**/h*<, £jt*Mt^*jitgT 
»*ii"bc(S}iiaa*T**. z.<Dtztb> *ffiT»«p 
t, n^aigffiLs iJft^©j«:^*twwsnT^5.. 

[0 0 0 3] LfrU *»#e«"t©«>©K:»j«Snfc 

h^>^^taao, «*©soiajfi©iMM(Eaa- 

tt. ¥«#B**S&afcKfcJ:oT¥»#S«*Sa« 

oT^4f§++'J7 (nMOSTfi*— ;k pMOS 

cas^FiBi©fflttaffi#e*«tfi5<?©sffisai2i*K:«t 

•3*-f4a-*©BH^*ta&5. Cl©iaiH*»ft1-5fc«> 



{ 4 ) 

5 

*4. #BB5 8- 1 2 4. 2 4 3f»t ^©i 

[o o o 4] ffi*rete, se.t#h7>> J ^^sic5 i ^ 
©«&© h 5 > s***©?* *)vm!&mm<DW!L*-i& 

LTmfe? ZtcSbiZ, PT I fc£oT#8l£ffoTM 
fb£II-2T£D, d©«jgtt, IEEE International SOI 
Conference, Oct. 1999 pl31-132££*£Bl§jS$*lT^ 10 

[0 0 0 5] 022 «ft#©#»#gg£StKffliIT 
* t) , ■ HCSIAT, 1 0 1 «*ig#8fc 10 2 1® 

103 ttp£¥*ftji, i o 4\mmmtm, 
i o 5 »y- h&mm, 106 «y- bw&. 1 o 7 43 • 

itfl0 8ttnfflV-7' Hl/OflC 10 911^ 
H«>*-;W8IMt, 10 10 UEflU 10 11 ttJIDOiK 
^K, 1 0 1 2»pfi?»Ettlff*, 1013ttzi>^^ 
HKwl/fcJ:5»C, PTIO»*. M 
«1-*="3©b5>5?^^M©»«tt{bKl 0 4 • 20 
Kftfltl 0 2fcBiaUT*5r, -OCh5>^^© 

»«S©«ft©h7>5?**fc»UT, ^ir 
*©«4i?fcH:rr*fc»©Ei»l 1 1 Otfp.SPFtfttffi 
8101 2C8EiggLTJ&j£3n^3. H©pS!^F*E®lSS 
*10 12tt, pffl^ilMWIl 0 3J:0t>i*««O^« 

[0 0 0 6] ttBflSfcfl^T, E*l 0 1 0S» 

•KftKl 0 4©«ffi±fc*0±tfT»J«lx (6TF, # 
-^-UX3>^i7 hffiigt^T) . #?«flG©l*!±fc 30 

1/10 8 dStt'f'SiBft 10 10 #81®Kfc 
Rl 0 4*ffiJiK:*D±V5».T»jSE.SnTV»*. 

[0 0 0 7 ] 

SkR$ P T I m& £ LT. Y *;W&J5fc«W©«tt*-B 

^fc* (-5 0 nm) , S«j¥3B»*S4i;TLS3t-' 

v»5iaajia***ofc. una, ptito^i^s 40 

itl5l:f-pt, H©E*ih5>5>**£©KI©Jfflft 
©ESiKioT, #h7>v 7 7.^©5 1 t*;^^®^C0 

[0 0 0 8] ^-y-l/X3>^? MJ*jS£Jfi^ 

-t*F&S£|6] JtS-fr J: 5 tf 5 1 . #IW8fl;ll 1 0 4 
tTEOSSHtlH (tetraethyl orthosi licate) 50 
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£>&2>ffHI61ftni 0 1 l*«|SUlBlT»*fcae), 
Mil 0 1 1\ZD>5>>7 h*-;H 0 1 3*»fiW«BR 
C, £HWMtKl 0 4fex>y5 1 >^$nTb^5<i:^-5 

wh£***o &. 024 a^o^ni^ss^^TKs 

£©BK:jRLfc«fc:5K:, 1 0 4 

lyf>^n5i, gttKflsKl 0 4T©pM¥^ 
Jll 0 3 £7-7. • Kl"f >M*1.0 7Sfcttl 0 81: 
ioTM^nSpn^i, EH10 1 0<fc©telli7&* 

[0 0 0 9] *JS9§M:, ±IELfcBMI***-r«fc«)t 

^©mE$r-gLT@^-r-5^i*iT-#-5PT I «jg© 

*W*9U i>Sl!t#tti3ckl«E©[fi]±bfc*##gg*5 

Sfc. #-y-U**3fi©¥«#»«K:;&^Tt>i(teU 

*#»t*j: #■*©«*#£ **** £ t & a w tr-s t> 

' ©Tifc£. 
[0 0 10] 

SKSftfc«a«a«i, ci©aiy6fikffli©affi±K:s 

ISSnfcfg l««S©aMWWi*» Sfc-B s o i 
■ x., ¥8#S©±«ffifcEK£ftfcSI 1 ©ffttffi^tgl 

2 osttiB«i:©iBiicffi«sn, mieaMt©rflf3¥ 

i, * 1 ©SttM*©¥*#fl±*ffiKJ5fJg©J§liSIW 

TTM*nti2«ti©i i © v-**«M3±tf k 
1 ©y- HI8*BI*ttSE'UT»J5)&S*iifcJIS 1 ©y->« 

S£. jS2©stt««©*w#ii«ifffc»jai*ft, # 

«*»KT©¥WfcJI*^l,T, JBl ©!/-*«*££ 
*«£!©» l'©*tt*«*£. 3Bl*«tt«B2©SttfiH 

©smiteiiHt t - % i © jiih«««±c»j«s -> y 

^ >SflSl*<!:, -> U 3 >SftK«ffiJ:t»js6S tlfc^ 2 
©HIQteilMB£, ^ 1 £«fctfJ6 2 ©»M#MWM3±tf-> 

l-©V-^*«*±^HU'f >««*J:c;j|ll©3Fttlb 

M*«ATV»«fc*. C ©*>U 3 >^{b^©7> huxir 
=fc-pT« »«*»llT©*JII#«t5<7^-f 

<hfc5*»tf»£l,T. ^t'J7 (nMOSttfetfiE 
71. pMOS^t^tfm?) ©#**S<-r5d<!:#T# 

[0 0 11] *3»#Ji©3EaifftiERSnt»3 



7 

fcft4©?gttffi^<h, jg4«DStt*«Oi|mi#Jl±*® 
C#lSSttfcft2**ffl©ft2 0*lfi«ft*i. 
JF«*«l«±*BCJ5fS©E«*BITT»J«SnfcJS 1 
**H©ft2©V-;*ft*feJ:tf Kl^>ft.tt£. ^2 

tfei/T»J*Sft&ft2©$*--Mi«£. ft 3 ©Slid 
*©*»#Ji±aEiiiK:»j«Sft. #Hi*&i$IT©¥g# 10 

* h5««tmstttK:»aEr<5jB 2 mmm^ 3 ©^fm 

J&ftK. ^U3>afl:IS*«t^»2©JilBliaiMt»a. ft 
3**tfft4©stt*«©¥»#ftSffi±K:*-ffletfT 

MSntfeO. ftl*«fctfft2©JllSJIMH6*«ktf-> 
2©7-^««*i^KU-f >HB«*J;l«B3©^«« 

*«c*n-en*«r5BB»*s6c«Afc^t*wa 20 

iT6fe©T?»t), »«B«itT©*»#MK:*±Ufc 

[0 0 12] Sfc, *MMWi©±«iBfcB«asnfc«3 • 
©«**«£. ft 3 ©SttM*££tfft 1 ©Stt@H&£ 
©Mfc#«f&Mlftfl-LT, ¥W*JI±Si&K:ER3n 
fcJS4©Stt«*ti »4©«ttM*©¥##a£«B 

c»jjja^ifcft 2 *«a©ft 2 ft2© 
T>s«**iaBCBRe©aaB*BTT»j*snfcjB 1 

»@S©^2©V-7i^45«tt/ t KU'<>ffi«Ei:. ft2 - 30 
©v-*«**«fctf KM* >*«K:i**n*fi«i»iRj 

■f 5 £ 3 c ^# i ©£g® ± k m 2 © y - h f&mm & 

JiS^-UT. JB2©V-^««*±tf KU-f >«*CSE 
ift5*«C«5l»K:»«lrj-*JB2*«a©S3©3F« 
ft«*£feS&Cfll*, fti©att«*£ft4©Sttffi 

«t ©ra tees: a fttzftmm.mt^ g&£iMt£Tai 
«u si i ©jnwiaiMK. >>U3>aftBtftj:r;jB2© 

flMftftKt*. . ft 3 £ J: ft 4 ©Sttffi«©¥$#JlS 40 
M±fc£T3StfT^J&$nT£9, ftl*J:tfft2©l 

•±1^5 3 ©3F«*«[«c-tn-?n««r *e«i*«iat 

H4H£ft4«ftfcTSfc©"C»B, KgTSpMOSh 
7>^^inMOS h7>vX^©r^T©BJE*SfS]± 

[0 0 13] 3s fc', V-XWttitfFWmS . 
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fe©T*D, ->'j3>aft«tJ:-3T. y-*ffitt*«fc 

[0014] s&c. »nt>6mma.mzm&rzEMiz 
««HiTo*i#ii:»j«sn, PS-rsv-xffi^ 

TS3FH$»K*«*.fc £ £ t -f 5 "b©T» <0 > 

a h^-jmsaomzUihir^mmmm^jiy 

ffiC^ISttW^J&dtSftT^*©-*?. Eift££jHMft 
KT©*«frH4:©faBS-HJ-l£«t>C£*»T*, £© 
«#T©»£U-*«**:f6£TS*3-ffta»fc<&S. 
[0015] ->U3>S{fc§t#£®K:«afltSftT 

•jt. y- MaafltfiitxaaK-fbii^©**©^** 

[0 0 16] V-^tf«*J:^KI/-f >««©« 

ssc»j«snfc*M->u-y-f i«ji*s&K:flM.fc;L£* 

#^i:T-5t)©Ta&D> CCfeftS/UtM h*Jg?5*ftl© 
«W»MftXy?>ifTSIR©X5/^>2f;* h y^i 

[o 0 1 73 **#*is«B±fcaa*{fcii*^ 

. LTJMtenfcft 1 ifi©^B4*t5 SOU 
fit©, **fcl^lfiCEtt3ftfcftl*J:tfft2-©iS 
tt*«**>3H*. ^-©TCiNi#Jl©-«*^*»||| 
»Mt£»JST*Xg£. ft 2 ©«*«#©¥*#■£ 
SfiCft 1 ^m^©» 1 ©*«ft«*£7Bfi£T3ie 

t. jBi©gtt««©**#«±aBD±c, y-ne» 
«*^UT»i©y-hmsfe»jBarr*ist. fti© 

iStt««©*»#JB©JS 1 ©y- hmffi£^lRj-f^®« 

1 * 2 ©&ttff*©¥*tt/l& £tf£S£HR8 
1B± C ft 1 © 1 IBW8IWI * » J*T * 18 1 , ' ft 1 © ■ n 

aftBt*ar±K:»2©iMii8iWi*»js-r*ia£, ft 

1 ££tfft 2 ©JMDttftM* =tt;-> U a >gfl;Bi(c, ft 
1 ©y-7. F K >«*W3«fctfft 1 ©^>E* 

i; h u-r >ffl«43£o:ft i ©3Fie«fli«ttn-eft«a 

1--5iB^$r^fi£-r5lSi:S:fflAfct)©T^0, ->'J3 
>SftH©7, h t ±ta T, »««ft«»T©**#« 

(nMOS&5«iE?L. pMOS^cStt^) ©^*t 



j 
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[0018] soat> ftmmm\t$ *w#ji© 

£»BHS! l ©«1Mg«(c|?!&LTE&Sft;tSg 3 ©?§ 
fg 4 ©ft£SP££5 9 HA,T^E££ft, ft%mmm£M 

» 4 ©stt»«K:* 2 2 (D^mmw&kwtii. 

■fSlStll*.. £3©&tt£tt©¥*ftj|£&jincg 
2 ^^S©^ 3 ©*Mtt**fc#J*T*l8 fc. JB.2 * 

««j««^aB±K. y- MMWtfl-uai 2 ©$*- 
F«a*»j«r*iat. * 2 ©*«•**©* 2 ©y u 

- h««fc#ifcTa«**«^^i5fcsf£©Eiit£ 

itfcl l itM©« 2 ©y-*»«;fe,fctf H K >® 

*&»j«T«ig is i ©jmamftR. 

->U3>£fcR*J:tf82©»n3ift»«tt. «3fiJ:r; 
*4©»tt«*©^{M*ffi±fc*TtttfT#j*3 
ft, fg 1 *5iuC^ 2 ©JIMfiMUSj; 3" 'J 3 >*ftK 
C, JS2©V^««*J:^KH'>«l**J:t;j83© 

*ttft«wfc**^naiarr * 3 ? i- *-;p&^j6£ 

t> ©T* 9 , #ll8MWT©^#Mfc*(&W&£ 

U ISStSpMO.S h7>^^inMOS h7>i? 
7> * i ©HT?©HflE*<iF]± LT 7 7f7y 7Btt*^± 

[0019] *&, ;p*#j«T4is 

[0020] ssk:, v-^mMfijj^Kn'^si^c 

jsssnT^5dttwai:r*t>©T?*D. ->'jn>a 

{tRSJBUT, SSl©VniBftK2:JB2©J|fl!]j|a8«© 

x-y^>^£5Hj-TfroT3>^ h*-;U£jgM£LT 

mi ommmmv>^v3-y / ?$i<fr<Dym\z 

±oT, ^^©^-A-X^^^^^aj^r^Ci 

S«*f»*;i£*«T*4fc£teK:. 7-7. • KU-f>ffl 

K©Xy^>^$n3©75WJ$*iT, #*#Jitv- 
K W>^i£A»S&5pn&££, 12£fi<!:©Egf£ 

if£Itt©[Bj±£EI<5C: i^Tt-S. 
[0 0 2 1 ] Jg2©ffMiftftKti. ->U3>g 

fcRi©a&Jfc#i(UftKK:J:?TXy?>^Stt, 

i ©jimii&KNti. ->u ^ >a<b«t©aif?jt*«ffi<ri* 
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0 , 5/ U 3 >ttflsM t ©a« Jt fcf 'Jffl bT, ]|i 1 ©Jf m 
. »WliJS2 ©JilBll6»K©iy^>^*f5f,-c-V»*fc 

•5. 

[0 0 2 2] 

[*«©**©»*] £M<DMM1. IIHCO^© 
&86©JBfigl t#5*i»#gll©»fffiHT*t), Hit 

1. 4tt3*tt*K. 5Mty-MMWk 6 ay- KB 
fll. 7, 7 1, 8£=):tf8 1 ■ h*K>|«, 

7 2*±tf8 2tt#4ry httAfc*, 

;UBftK. 1 0&«fctf 1 1 Ott£«, 1 lBMiaiiyi 
K, 1 2ttp3PFM4MK4t. 1 3ttn>;$'i7 h^-A, 
1 4B->ij3>fftlTS5. H2ttC©5HB© 
sfci6©J8& 1 #a8#gtt©±®ElT& D, E 1 

tt. H2C«l/fcA-AWac*»t«(ffBH-C*4. £ 
©Bfcfc^Ttt. JMMfiftKi l&«ttfi li, ->un 

>g^i4, ratio, u-r !*«>*— ;wMMt 9. y 

-7.- KK>«7 l&cktf8 1. h&A®® 
7 2*>,fctf8 2«, «#©fcJ6#*UTl»*. 
[0 0 2 3] HI £*SB UT, 1 %ffi±±W 

tt. SO I S*££*tf*lTi5 9. •^©jfgfifc&jfitt, !59 

i*n©^jST»jssanTv»T"b*»*t)<i:«/i. -?-i,t, « 

&&fbBt 2 ©fltJPtt 10 0 nm~ 5 0 0 nmlSTS 
0. ¥*#JI 3 ttKfftf 3 0-4 0 OnmiST, #n 
»it'fflpl^?ix 1 0 ,s ~1 X 1 0" /cm 1 

[0 0 2 4] fit, *fy*#JI3fc»ric$n&pg;fiW 

ttfl« 1 2 1 . -> u 3 > wiaitt £©#*if&uR 4 ( p 

0, «/^ll«tt2 0 0 nma*T*5. *Jt, ^gf^fi 
H:M4©§}JP«, *^)13©^©2^©ld^3^ 

© i sst% ft%m®m 4 t©*«#b 3 ©M^*i r o 

~2 0 0 nm8SiA*«J;5fciS^-r5. 

[0 0 2 5 ] -f-UT, ^IRi6ftR4©±aa¥iV#J|3 
©»BiW-T**Ci**«IBflH±ifSUV»«J, #3? 
#«3*«*lr»**tt, £lttfUM4T©¥*ttJI3©lt 

5:t«L<)i5M, ^SI^SK4C7)±S$r^®^ 

S... Sfc. *»#JB3t»«tti»tt4t©nattt, £>g 
t*UT5-3 0 nmSS©->U3>Rf|:Bt*tjgjas$n 

■c^* (H*-rf) . »gtJfi^4tbTv 

>tt«ftK. t7 > >^€r^Lfc->U3>^{bK$fcH# 
-77ttCy'j3 ffi©ISi|ftKTfcA»*t) 
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[0 0 2 6] V-7, • FWf >fg«7. 8, 71, 8 

l, ^7 h&xm®7 2, 8 2n^pm^^mm 

1 2tepffi¥&#Jf 3}C*Mte£aALT^/&2nT& 
0>' pIPFi&ftSI^l 2tt#o>Si:$lX 1 0" ~1 

®«7 2£J;tf8 2&, B, BF.Sfcliln 1X10' 
'~1 X 1 0" /"cm 5 @S^A,T^3. d©#$-yF& 

xmm7 2 *«tt;8 2 ttfi^^jassMifH-rsfca 

fc*ttd£©nffl=F*fitt* 1X1.0" -1X10" /cm 

'ss^A/T. aa«{bii2*TiiiaLT»«snT* 

9, V-7.- Fl"f >«*7 l*J:tf8 lttU>fc£© 
nlPF^^ 1 X 1 0" ~1 X 1 0" /cni'im 
T, V-7. - Fl"f>m®7&£Zt8tt*>\ZLDD 
aightly loped Drain) _*liit&t>Ttv*. fcfc'U 

M§£&fc*. 20 
[0 0 2 7] y— MfigkK5 tLTli S i O, . S r 
ON. S i Oj/S i,N,/S i 0 2 (ONO) ©*g£ 
R. Ta ,O s , A 1 j O ,. B'STR (B a, Sr H T 
i Oj '.Barium Strontium Titanium) tf— 
F^®6tt. U >&£©nS^M4&£2~l 5 X 1 0" 
/cm'gm. lf*UOO~4 0 0nmig©# 

'J -> U 3 > £ T i S i , . CoSi,. NiS 
i,, WSi,, TaSi,. MoSi,, HfSi,, P 
d,Si, PtSi,, Z r S i 2 fc£©&JR->'J1H' F 30 

ssfctt. w, mo, cu. a i t££<D&mt<Dmmm 

iSTfei^ts W. Mo, Cu, AltzH<D&mvmi& 
StlT^TfcJ:^. V-7. • FK>|«7, 8 

*iilD!pSTM«lI«tl 2 ©affilCb T i S 1,, Co 
Si,, NiS i,, WSi,, TaSi,, MoSi,, 
HfSi,, P,Si. PtSij, Z r S i , & £:©&K 
y'Jf< FjWBMfcSttTHTfcJ:^ (HSSIff) . 

[0.0 2 8] •y--n<'>*-;uaftR9tt. v'jn>M • 

I. TEOSS, SijN.I^tlJSi.N./SiO, 
©«JMtfc£T#J*£ftTW3;fi«, S I.NiKljfcttS 40 
i,N,/S iO,©*JiIltfc£©J:3fc3*fc-&A/£Bt 

©##, 3 >^ i 3 Mcvxi'f nc«k^ 

>S<bBtl 4£©«*»*T. V-^««tUT»ft!r. 
$7-*- FU-f >««7*J;^7 1, *fctt8*J:tf ' 
8 1ifi^©, 9 1 t*JU»J«««t 3 C, 7 

?**^#J«W*©*+y7 (nMOSfcStfiE?L P 

■ □ - ? * > «k 0 lr> o * 3 5 C £ *»T £ 50 
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5. 

[0 0 2 9] JimittftKl l*i«tl^l 1 ltt. y^XT 
CVDS, LPCVD aow Pressure Chemical Vapor 
Deposition) te, SfcttttffiCVDftfcafTJBJjfcSttfc 
-> 'J 3 >IMfcH*a> Sfc 0 , JIMiBftK 11 tt 10-30 
0 nmll. MfSl&&& lllfil00~2000 nm 

C, TEOS (Thetra Etyle Ortho Silicate) K, S 
OG (Spin On Glass) §H\ ^tttttfSASnfcP S 
G (Phospho Silicate Glass) , BSG (Boro Silicat 
e Glass) , BPSG (Boro Phospho Silecate Glass) 
£fcteBP.TEOS (Boro Phospho TEOS) TJ£j££tt- 

[0 0 3 0] ->U3>«ftltl 4tt5 0~1 0 OnmS 
gWRHSr^U 0. l/tm~0. 5iimg©r3>^i7 

h*-;n 3*»»*snT^*«^*i»^T±Bi»c»ja 

3ftTtr>3. -E-UT, d©->U3>g-fkMl 4*i^$ 
ntutCi^T, #BlM*4©T©¥ilW*:J13C$i 
SfitfJ&fiESftS. 0 3ttd©^©Hig©3gS|l 

«tt»K4TK&Krt*»JSSn3. • 

[0 0 3 1] -jRWCJ/ 'J 3 >SMfcit©ttJ« t LT«, 
1X10" dyn/cm 2 gg©7. h U7. £=irt -5 S i , N 4 & 
fcj£>*lTU£tf, S ixN,©S UZti-tZlWitmz*. 
oTR^hWSOTnutms. S5K:. OS: 
SflnUT, OiNCfcfilSJiSSffca-frSi: ttrioTt) 
BIT. F^7.£Wr-5C£#-e£-5fc£>, ->'Jn>M 
Bt©^teDC->Un>KaflaS (S iON) '^Ml/T 

[0 0 3 2] ^tClbft^fCO^TiaiirtS. 01 £#HBL 
T, «^.gnMOSh7>vX5'©^ > S-mffilCffljD 
-f**E«, V 0 =l. 8V,-V D =1. 8V, V s = 0 
V, V, = 0 5 T©«MM*Ji 

3«®t? + ^;i/*^J5g^n, V-7. - FW"f>«HS?7 
fc«fctf 7 1, SfcttV-* • FU-f>0i*£8£«fctf8 1 
©-£#V-7ffi«c, ffil&tfFM^Wg'i&O. fcH8S 

tbTKfrr*. »iwaBuit4T©*w#ji3tt. 

F«ft 6 T©¥g&S 3 ilPHSSC pfflo^Mti^A.T 

*i2*^LTE*i i o*»6«£E*«83inatis. 

^T&KjTS *>©-?& 3. • 

[0 0 3 3] C©Jtk©»ttllC*lriT». nMOSh 

**, pMOS h7>y^^*«^n5l^lt 
13tC**n*3F«*ttU>-1»t**t*Ona©^>fi 

I V-Z4'K>SS7, 8, 7 14oJ:y:8 1tc^ 
Stl5T^e#n>7St"©pS©^ffi^. ^-7" 7 hS 
X««7 2*«tc;8 2t^*ns^ffi«|ttAs, Pifc 
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tt-S bfci'OnS!©**!*!. y- h««6 C$3:ft4* 8 &#JSbT. ^ET«0H*ftfc«##FT I £fc 

^FMttllWSl 2»C»*Tnffl!^«»iH**»j«-f4. d Hwl/Tl^fctv £©J:3K:FTl £PT I *#/r*-* 

©«^©H3jn*ffitt*ti^n. v c = ov, v, = ov, t, □ h*-;n 3 i»b6©irc^ 

V s = l. 8 V, V, = l. 8 V|gt$i5. 4UT%>, ^gf«fii»R4^Xu/5 1 >^$nT¥^g3 

[0 0 3 4] C©*«©»t8lc*HTH:, Ell fc£iJj§T-5 t^3*-f-tl*»ft<, ffiifgtt/WSLLf £ 0 

1 0*J:tf 1 1 OOERKO^T©— «*wt,-a»* [0 0 3 9 3 C©*|fi©»fl|l {csRUfc*Hlft:ft«CJ: 

m&©«aK:*oT\ mmtb?>i;z*£<Dmz n«, c®¥*#*tt©3rai±£fcfcE 

»j£3n«jim*fijftK©ji$c. E*fc£tta&s>b©-c' Rsnfc«aj6Mtfc, ssc^-waifitERsnfc 

$0. Sfc, -0©ett*«fc-r>©h7>5?**:&t» 10 *«#:S<i:^e^-5SOI««±gMtc^755^$n 

[0 0 3 5] il©*lfi©»l8lfc*V»Tfi, ->U U a >»!;«©* hU*fc«fc^>T. »RttftKT©¥* 

3>SMfclRi4«i^iSfc»fiK$nfcHfcJ:- 3 TRMSfT #il:5-f 7*-f A*7-£&«*ttat3g£LT, 

PTI£FTI##ffi3nT^*¥*#BRK: U7 (nMOSfcStflETL, pMO SfcStfR*) ©^ 

SUTtt (HartiT) . «f»iiLTPTI*f«l>5 *ftfi<f*Ci^T#*. £©££. ^g||g,»«T© 

[oo 3 6] R4ac©%^©^jt©»tti(cff«9J© awtsnsfc*, S4E#a&a*««jqim$n«^«. * 

^js#^a*^-r»fffiiaT*t3, atsnT 1 4 1 20 si#gg©«iin4at[6]j:T5. 

'j3>R-ftfltT*5. C©H£*lxfcJ:3K:. -JMHS [0 0 4 0] y- M8WtC**A«JiAUT. ¥ 

*-;H8»K9*S i.N ( ISt«S i,Ni/S i O, *#Rty- Ma»«©l?-ET**»j|-rs t, *y h 

©«R«3if©«t5aa*£^fc*«T»J5e-r«td:"b *+U7IH4#*{fcT*;:£#*]5n-c^3j&J, v'Jd 

ic. y- hms 6 ©*®±(c->u □ 1 4 1 tw >&KMtfimittzn-xto*itA. y- M&ftK&iocg 

*SnTI->5i. y->«i6 tE«l 0 fcR^^i&**©flt**«g&itSn, *y + U7S 

[0 0 3 7] H5ttC©5EK©SfeK©»ffilt«5as [0 0 4 1] ifc, yij3>atIfc*UT, S i (C*f 

Wo*lfi©»ttiC*>!6»*S6K:ai©¥»#8«*wr T, OiN©tt**«Mrrs;r£K:J:oT, yin>g 
iffiHTS*. H5C*Lfc¥*#£R©»rffBt;*v B 30 'fcR^U 3 >R*{tK©«*hU*W< 

6«f©C-C»rliflC*W*»flBHT*«. ZtlZV)®* T*. PT I ©»«iB«IT©¥i»#)lC»4r*^» 

*WHLT, y-h«S6tV-^- KU-f>R*7©W 7*-f A*'?-© 

*<c»,a-r-i>E^i o $«^.t*5D, ci©a5»©n>^ ssjaraftsn-s. 

£h*-;U€te<£©$#©a>^h*-Jl^©^2fg [0 0 42] *CC©3e«©iaS©»!8iC««i|ii»fr 

d©=t'5^«jg©*®*gfi{j:, -RttC S«©«iS*SC-3ViTRWr*. B9-H13H * 

->x7-K3>^^h«ist,iftfft, y-hms6iy *©»»i*sr¥##s«©«j6*tt©-x8*sr 

• KH 7 ^(C^HfiTKif^-r 5 SRAM BrBBTS&r) , B 9 CSl^T, 3 1 te->U 3>&fcK, 

**U"fe;Ui£KJlHSttS. £©E»*i6Etf|.tt, 0 3 2tt->U3>SftR. 4 1»i*T*S. B9*#J»L 

lfc*Lfc¥*#8«£H«©;«atT?as. x. ¥»#*Sl©«Bi±taaRfl;gl2*J:rX**#: 

[0 0 3 8] ^©5BM©*Jfi©»ffil tffSS 40 I3^MitSOlM©, #®#13ai±|;, 5~ 

6ta'J©*MMt««ta?t«flSH-C»0, 1 1 3ttim 4 0 nm8*©R*fc*T5->U=i>Rfl:R3 ltM ' 

I6JMK. 1 3 HJD>^^h7}>-;K 2 1 OttEUT* T«. E©S"J=i>Rfl:R3 l©M*ffitHH & 

C©H*#RUT. BlflJttftKl 1 3K»j«Sttfc RfcS*, TEOSRfcRfcCVDSKAoTJ&arrs 

3>^^ h*-;H 3 l*SoT, y-h««6tEII *. 

2l0^«$n54«, C©3>^i7 h#-;n 3 i# [0 0.4 3] fit, LPCVDS^^XTfftic 

»«Sn«««tt. #SI&*M4tf8&R{l:Bt2£T5!l VDiifclCioT, 5 0-3 0 0 nma*©it»*#r« 

jtT*FTI£&oTH*£tf|.tt, Hl*J:tfH2K:« 5"J3>3flsR3 2 fcfcjfcU 7thl/y7t-7^ 

Ufc^2S^Sgi:^©8ljg-C*5. H8te, 17 1:^ (EI^-&T) €rffl^T^-gf^±©->U n >g{bK 3 2 

Lfc¥W#S«©±iBHT«!3. H7fc^Lfe^MS *«tUt->U3>R{bffll3 l&RIE (Reactibe Ion Etc 

H. H8t^LfcD-D*fpStfiJt5BfffiHT»*. EI 50 hing) Sfctt, ECR (Electron Cyclotron Resonanc 
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e) g«ftffl^fc*;&ttxy?>ifeJ:D«W9CI*S 
ti. fLT.. 7* M-vT, Hv*£*PfcSL&*K:<> 
U3->JtflsK3 2£v*:7£LTR I ESfcttECRS 

fi£^T^g#«&l£##ttXy?>:7U 
ISlCSft, &£2 0-3 0 0 nmgg©st4 1 £ 
J&tfitZ. Jl©??£4 l<Dm\Zl 0 0~5 OOnmggT 
»0. i4 1<DTt*»#I3#10-10 0nmli 
%Z£?\zmB?2>. H9tt^:©I8*l»fo•^fcRRiT , 

CO 0 4 4] 01 0C*UT. 4 2lii, 3 0 1«7ji- II 
hU5>*hT*£Tas. PT I £FT I 

H9fcjRLfcIS©«K:, FTIiT5BB#£|ifl 
□-f57* h US>* 3 0 1 ftJgjfcLT, 84 1 

©jsasxyg^yu aa«{kMt2s ; mia-r-B*4 

2£jFg££T5,> II 0ttC©XS**flfc^fc|g|8TCDif£ 

»4 l©l*ia!£-T?JgJ5£LTt>«t^U -> 
U=J>mtm3 2^®±tC^fiSlbT 1 feJ;K " 
10 0 4 5] *»C7*5XVTE0S*fcH:HDP (High 
Density Plasma) ^«lcJ:t)±®C>'U3>BS i fbK* 20 
1 0 0 nm~5 0 OnmSSORJST^jaU 
T) • , 1 0 0 0 ~ 1 1 0 0 < CSgCDS»5!lSSrfi ; ^TMK 
SlSj±*-e-5. ^LT. ->U3>afl;«t3 2 £7, 
-tLfcCMP (Chemical Mechanical Polishing) ft 
tCckoT, -> U 3 3 2 Sffi±© -> U n >Kflsjg| 
£*£U *4 1. 5/'j3>K<t*t3 li5«fctf->y=i> 
Sfl:« 3 2 £> □ ©tefi&©*C -> 'J 3 >&ft;ffii£ 

ar. -to*. c©Bmrt*©^u.3>Rft:ii»B£, 

¥»IMn*ffi£©»S«fc<T*fc»K->y=i>BMt 
fltftXy^i^L/TfrS. J»U>ttK:J:*»>xy hXy 30 
9 1 >i'T->'j3>fifl3flt3 2S»5feL, ->U3>^tK 

3 UiSLT- ^C«gWl4^dcSn«. El in 

[0 0 4 6] »4i'rtl:, 5r'J=i>Kfl:«fc*»Sli-4 
0 0~1 0 0 01CS«©i««lfcK<t*ff : 5t. j» 

4 1 SMitJStl-i^T^fiE^n^v'U n >©£g& 

[0 0 4 7].-€-UT.- J»KfllC«fcS->'j3>BftilS* 40 

seHS-r'sfc»©Ba*»j«r*«^ciBP«irrs 

7* (Hjjrfr-f) SJgtfU nMOS 

Olnlt B, BF,, I n^ifWp^C^ft^'f 
>aAbT, 1 X 1 0" -1 x 1 0" /cm'ISCD? 
iW*«*«:#r4pa^«4l!j««12t»«r«. pM 

05 ©*§£•«, P, As, S bt££<Dnm<D^ffi.mzi. 

T. nMOS0l§li#n>^lt#a>, pMOS© . 
^^■U t^^c dfCQ^FM#)?r 1 0~2 OKe V, 1 x 50 
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10" -5X1 0" /cm s lgT?^®fcr^->aAL 

AT£ -(BjSr&IO . E©^U3>Kfl;Ktt'f 
©R©^*-5^&¥W#S^ffi^ftH1-5fc©TS 

d, tn6©'f^->ftAafcisfcfe-r6. 

C0 0 4 8] *C. B12£#RBLT\ y- Mg&M 5 
<hLT, ->y3>&fcBl£7~l Onmgg© 

^-h«ffi6t*53pU«>U3>J|i*, LPCV 
I DftCkoTl 0 0-4 0 0nm@^±®CiSa$-&fe 
7*M^S;^hT^^ (HSW) *JBl»T\ RI 
E $ fc « E C R 3ft if ©g£ttx y ? > \z £ ? TA 

z\tr, v--hm«<t&3#y->y:D> 

M6 ZMtiLTZ. £©B#, #U ->'J 3>/I©gBf±K;-> 

u ^ >K{dK^, -> y 3 >^{bK t -> y a >»fl:Bt©« 

Sfc, #U->'Jn>g©a®±(cws ifc£©fc 

[0 0 4 9] -f-OS, nMOSOl^l:i«D>^7y 
ft n yti if , p MO S K: tt 'J fc *fc £ £ l 

x i o ,! ~i x i o" /cm'gs-c-enifti-f t>ii 

ALT, Hr^y Y&xmMl 243j;tf8 Z&T&ffcfZ. 
^LT. nMOS ©*§£{;:« 'J >-t>t3g, pMOS©^ 
£lctt#n>^7 Wt#n>fci:£2 0~4 0 k e V, 
1 - 3 X 1 0 " / c m 1 SST-tft-Wvf 

AC, 7"7X^CVDftfc«tt)±®{c->'ja>Kft;K : & 
3 0-10 0 nmSg©KJ¥Tt6Hb. iyfAy^f 

nMOSOi^litMt', pMOS©«-&}j:3pD 
>-^*-ft;#n>^:i*S: 1 OKe V. 1X10" —1X1 
0" /cm'gg.tl't^ALTy-x • h'K>g 
«7^i't;8^fS-r-5. 01 2fS^l©XS*^t)ofc 
ftPltT©*K»#e«©*TftjK'rffifHT*.5. 
[0 0 5 0] 1M K7*- ;U«ftK9«, TEOSM^t 
t*T"b_J:<. LPCVDft^y^X^CVDft-fS i, 
N,^». S i,N 4 /S i 0,©M«*»fifcLT'bJ:lr». 

ajBBttrstt^tt. «^.a. ->U3>i{ti$RTo 

(Rapid Thermal Oxidation) TMl/T*5yiJn> 
^<fbl»£CVDftT«f|U X7?A7^LTMt 
-5. #^ry HSAffi«7 2^±i;8 2jjs^$n^^ 

\tS 0 0-1 1 5 0"C§ST1 0-3 0^@S7x-;U 
[ 0 0 5 1 ] y- Hi 6 *V-X • H K >f « 7 i 
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TA (Rapid Thermal Anneal) fflST-St, ->Un>iiS 
SttBLty-hmS6§of^7-X • HWf>**7* 

(H**f) . CoS i, T i S i 2 , Ni 
Si,. WS i 2 , TaS h, MoS i,, H f S 1,, 
P d, S i . P t S i , . Z r S i , & Z<D&m -> U +K 

CO 0 5 2] H 1 3fc&HT, 3 0 2tt7* bUvT. h- 
T7s:7T&5. 01 3£##.LT. AIQIiftRl ltft 

5->U3>ggfl:R£7*7;C , 7CVDffi, LPCV.DS, 
St&IUEECVDfi&iiTl 0~3 0 0 nmggitlST 
5. IP«Illit -> l J3>Sf-fkK©ftfef3 1, T 
EOSI, SOGK-S\ ^Mft^AStttPS G. B 
SG, BPSGStlSBPTEOSTW^flTMTt 

[0 0 5 3] -?-CDi, LPCVD (6 0 0~800 
°C) . yjXTCVD (3 0 0-5 0 0*0 £fctt*£E 20 
CVD (3 0 0 -5 0 00 4£?5 0~1 0 0 nm@ 

3>J[fl;itS i 3 N< ©fU> 0 ICS i O.N, fc/B^TfeJ: ' 
<. S i £N©Mj5££S i,N 4 £g&£,i:rTfcJ;K L 
PCVD8T»jSLfc«4«J|^-tta«J:<, ■ 
ft* * V » t H 3 f tf £ 4 * t . 7" ^ XT C V D 

*ffiCVDftT»d5L/fciltt«SIT»J«?IIBT* 

5tg>> TMftCDTED (Transient Enhanced Diffusi 

5. St, y^XTCVDSSl ->'j3>g{fcK©S i 

coo 54] -5-l-t, mmmmi 1 tra«tbTi 0 
o~2 0.0 0 nmms.tDmmtmr^mmmmi 1 1 

£»J5£L£», CMPT¥S<fcLT*»6. CMPfciS 
SEffi3Sn6JS:<-rfc«)t, JlHf&ftRl lt|B|*fL,T 
«flE->'J n>RftJtfc5 0~2 0 0 nmSg©MJ¥T'* 

at* (Hs*f) . jnHUfiftK 1 1 1 s®± 

ICM0Sr*rS7jr hUv'X h^7*£ 3 0 2£j&jjgL,T 
a»S. RIE, T^hD>RlE*fcttECR8i!4 
->iJ.3>«flsKl 4£®a«J*#»HC 1[ F r {«" 
iLT. x = 4, y = 8) 1t£<DXy?>tf#Z\z£o 

tiwii 1 1 $x<>?>i/-rs„ zotzmmti 

■ X£L-T, H,*CO*fflHTfe±li. @13HI®I 
[0 0 5 5] ^:t->'j3>a{l;Kt->iJzi>K'(kRtO 50 
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6, xy^Ay^lCcfc^T^filbTS. ±®l: 
T. WiA 1 ^6.^?>iB^l 0*J;tfl 1 0*»»jsft* 
tc. ffNMflURl 1 l£«fctflEMSl 0, llOftJWBU 

CO 0 5 6] KSIl Oisitfl l OCWO^S^ffitb 

fcdcHU LP CVDfilCto.TT i N^h'-T-h^U 
y'j3>5fS[StT ; f>J;K St. Aloft^Ofc, 
AlCuSi, CuStteK-7"r-#U yUa>£f U 
Tfeilri. St. E»#»tUT&Ri«ffiton5»^ 
«. #zi>^£ h*— jl/C^Il;, TiNftt'OA'UJ 

CO 0 5 7 ] COH«CD»ttK:*l,»T»4, V-X • HI/ 

CO 0 5 8] St. V-7. • KK>ffi®7*3 e t^8« 

Tl^St, Cl©£Jg->>JlM FA^JBn«gMltl 1 £x 

•^^>yf-5l^©X^^>^X h-^rt L-TSK©"?, 

[0 0-5 9] Z\<D-$m<DMf& 1 t^ut^ssflE^aos 

75W^nt#«#gsc*^T, *?affi±c«iBi« 

->Un>S^CDX hU-XCfc-oT, «-@f^^TO# 
t'J7 (n MO S 7i ^> tilETL, p M 0 S fZ 5> tf«^) <D 

[0 0 6 0 ] St. y-Mfi»Rt**3&«JiXbT. * 
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tt#fl±Lfc¥**8«©«fcfc&te*fc3;:ij&»T* 
■5. 

[0 0 6 1 ] Sfc. ->U3>*fcK&m>T, ->Un> 

3fcR±©Rj*©0t>jiflaifi&K£, v u 3 >g{t:MT 

©JlMI»K©X:y?>y*fr©fm^,fcoT. 

[0 0 6 2 ] *Jt©»tt2. Hi 4£J:tfHl 5tt, C 
©3M3©*1I$©»III 2 (C^-5^®#:g{i©^®0Tfe 
0. 014£:fcHT, 3 3lip!)i;k 3 4Hn')x 
A. 7 3, 7 4, 8 3i3«tZ/8 4ttnSV-^ ■ Fl"f 
>®S. 7 5:fc,fctf 8 5«pSUPdry 7 
6. 7 7, 8 6i5itf8 7liplV-7 • K U-f >® 
*. 7 8 43,£tf8 8 finally httAWK, 121tt 
P S^ffi4&ffi«, 12 2lin HT&64fcffi«T* -5.01 
4fc#HLT, H©iliS©#Hfc:£V>Ttt. ^g^BfC 20 
^=t>&AUT7&&£ft&p7x,/U3 3CnM0Sh7 
>y7^#M3il. n£x;U3 4CpMOS f-7>i? 
^^^Jffi^tlTCMOSfllittJi-a-T^t). nMOS 
h7>yZ^ipMOS F7>y7^tOHaPTI 
■toTMStl. -?-tVi?n© h7>^*^0D3 L -v 

tttufti 2 i££ttna?iK4bfftti 2 2tc^a$nx 

«&BJ£$tf.Tt^S. P7x;P3 3 teB, BF„ In 
'fti*©^^ 1 X 1 0 ,s ~1 X 1 0" /cm'SS-t- 

nCiJl-3 4ttP > As, Sb^WiMlX 30 
lO'^lxlOVcm'gS^W^ nMOS- 
^7>yX^ ©$*- h «fi 6 U -> UJ>gi£IiT 
HiSO^SIl <hH«C, 'J>fc£©-nlPF 
M.®k2~1 5 X 1 0" /cm'S/g^A/ei^-Sii*, p 
MOSh7> b mS 6 ©# 'J -> 'J a > (C^ 

^-g-fcifeSL (Dual Gate&iS) , n MW^FM^lSr-g-^v . 
TV^^fefe^. (Single GateStig) . dtt&fl.©. 

■t*i-€ r «©itff^>^««i«flEC'pt»Ttt, mmommi 
izTrsbtt^m&mmtmmT&z. 40 

[0 0 6 3] C:©jti6©»J8 2C*Lfc*WflESai.fcJ: 

Ranfc«ii«awitt, sst-t©affi±tE«!snfc 

'J 3 >»blt©* SUXCJ^T. #»§MT©¥8 

'J 7 (nMOSfcS>«T£?L, pMO S teSS^f) ©» 

Citf-CfTS. £©fca, $MM6SUBT© 50 
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^«©m&2-^g(cas-c#, aiei«n©AjftBctt#{£ 

[0 0 6 4] Sfc, CMOS«ig"C, iM^HM©h7> 
^^PTI*3>UTI»ftLT^5*-&K:fj; fl-gffg 

a«T©¥«#»c*&bfc^Bc±t)T, psrrsp 

"7x.JU3 3 tn^i^3 4<h©^T©»JE*i(S]±L / T, 
*PilW*:««©flHllttlft±ftBI«Ct*«'p*-5i^5ai* 

[0 0 6 5] Sfc, y-hiffiii:illC7K^*iitAbT. * 
*#liy-httiW©*BT7fc*l*J||"r*i, *y h 

[0 0 6 6] Sfc, HI 5C*L&«fc5fC. nMOS fiS 
*S<hpMOSiW!8©IBj£FT I tT*t, '«)SXgtt!)S 
JttftStf. >i/?7>y^B^Ifi]±-r-5. 
[0 0 6 7] &C;i©|g$©flSg©^g2(C^5¥jg# 

SH©as*ttcov»TRwra. Bier*, ^js©jg 

»2 6*-T*Ni#S«©«ifi*te©-l8fejR^-WBfH 

T&O, 01 6 Cfcl^T, 3 0 3\t7* hVT, 
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